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A SCIENTIFIC SPRING STRAP MOUNTING BY THE EYEWEAR ENGINEERS OF BAUSCH & 


e The Flexmont spring is 
gold filled to blend perfectly 
with the complete mounting 
... The spring is a single leaf 
of resilient metal, holding 


inges conceal most of the 
ing, eliminating any im- 
“ression of a complex or 
“licate mechanism. . . Flex- 
comes in Arista, the 
‘xclusive natural gold color 
vhich is instantly identified 
| 8 genuine by patients. 


A UNIQUE, PATENTED 
SPRING STRAP CON- 
STRUCTION THESE 
OUTSTANDING AND EX- 
CLUSIVE ADVANTAGES: 


Permanent lens align- 
ment 
Maximum shock re- 
sistance 


SPRING: The canti- 


The Flexmont strap is precisely pre-formed so that its vertical line is exacth 
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FOR PERMANENT LENS ALIGNMENT 


perpendicular to the 180° lens axis. 


STOP: Constant up- 
ward pressure of the 


« Simplified assembly 
Lifetime spring 


Secure screw attach- 
ment 


lever Flexmont spring 
will not ‘‘wear out’’. 
It is a highly resilient 
metal, skillfully 
shaped and tempered 
to perform its posi- 
tive alignment func- 
tion throughout the 
life of the mounting. 


spring holds the lens 
up against a rigid, 
immovable stop. 
which is at right 
angles to the line of 
the ears, the horizon- 
tal lens axis. This is 
perfect and perma- 
nent alignment. 


SNUBBER: When a 
blow or abnormal 
pressure on the lens 
causes the spring to 
flex completely, it 
comes into contact 
with the snubber, 
which prevents ex- 
cessive travel and 
helps to absorb dan- 
gerous strain. 
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CYCLODIALYSIS, MULTIPLE OR SINGLE, WITH AIR INJECTION 


AN OPERATIVE TECHNIQUE FOR CHRONIC GLAUCOM A* 


Otro BARKAN, M.D. 
San Francisco 


The objective of this procedure is to 
create a larger dialysis with less trauma 
than is possible with the ordinary tech- 
nique of cyclodialysis and to control hem- 
orrhage, thus promoting the formation of 
a cleft of sufficient size which is perma- 
nent. Multiple (or single) cyclodialysis 
combined with air injection according to 
the technique described in the following 
pages has been in my experience a safer 
and more effective operation than a sin- 
gle cyclodialysis according to the usual 
method. 

The results reported are based on op- 
erations performed on 83 eyes. Primary 
glaucoma was present in 70 eyes; pres- 
sure was normalized in 63. In 7 eyes, the 
results were unsuccessful. Analysis 
shows that in the eyes afflicted with pri- 
mary glaucoma, 57 were of the wide- 
angle type. Tension was normalized in 
50 of these, in 41 without the use of mi- 
otics ; in 9 miotics were required. Of 13 
cases of the primary, narrow-angle type 
of glaucoma with peripheral adhesions 
(chronic congestive glaucoma), all were 
normalized; 12 without the use of mi- 
otics, and one with miotics. 

Of 13 cases of secondary glaucoma, 
five were normalized without miotics and 
one with miotics. Seven of these cases 


* Read at the 75th annual session of the Sec- 
tion on Ophthalmology of the California Medi- 
cal Association in Los Angeles on May 8, 1946. 


showed unsuccessful results. Since these 
seven cases were complicated by venous 
thrombosis, siderosis, cyclitis, and apha- 
kia after unsuccessful trephination, the 
surgical prognosis would have been ex- 
tremely poor for any operation. 

In judging results, the condition was 
considered arrested if function was pre- 
served and intraocular pressure remained 
less than 35 mm. Hg (McLean) for at 
least one year after the operation. In 
most of the cases analysed in this report, 
3 to 10 years have elapsed since opera- 
tion. All reported cases were from pri- 
vate practice and were, therefore, well 
adapted to detailed analysis. 


INDICATIONS FOR CYCLODIALYSIS 


The effectiveness of cyclodialysis is 
contingent upon its application to the 
case in which it is indicated. 

It is suggested that the ineffectiveness 
of present-day operations for chronic 
glaucoma may be due in some measure to 
improper choice of the kind of operation 
to suit the individual case. Improper se- 
lection would appear to be due to lack of 
knowledge of the local mechanical, or the 
pathologic-anatomic cause of increased 
pressure in the individual case and to ab- 
sence of the lesion. 
Knowledge of these factors would per- 


classification of 


mit a preoperative etiologic differentia- 


tion of cases from a surgical point of 
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*view and would facilitate a more ra- 


tional selection of operation on a causal 
basis." 

In previous communications a patho- 
logic-anatomic classification was sug- 
gested,*** in which cases of primary 
glaucoma were divided into the narrow- 
angle (or iris-block) and wide-angle 
types. This has proved a useful guide to 
the selection of operation and has, in my 
experience, given better assurance for 
the effectiveness of the respective opera- 
tions. 

According to this classification, cyclo- 
dialysis was used in primary glaucoma in 
cases of the wide-angle type and in those 
cases of the narrow-angle type in which 
a large part of the angle was permanently 
closed by adhesions. In the wide-angle 
type, the operation may be used as an 
alternative to the external filtering op- 
erations. In the narrow-angle type, it is 
suggested that cases presenting periph- 
eral adhesions (late stage of the narrow- 
angle type, commonly called chronic con- 
gestive glaucoma) are particularly amen- 
able to cyclodialysis, since there appears 
to be little tendency for readherence in 
the region in which the angle was pre- 
viously closed by adhesions. For similar 
reasons it appears that repeated cyclo- 
dialysis in the area of a previous cyclo- 
dialysis, in which the cleft has become 
closed. by adhesions, is often effective. 

A high degree of pressure has not con- 
traindicated the use of this procedure. 
Although it is assumed that an effort will 
be made preoperatively to convert a con- 
gestive phase into a noncongestive one, 
congestion does not preclude the opera- 
tion. The modified procedure of cyclo- 
dialysis described in this article appears 
to be effective under both congestive and 
noncongestive conditions. Indeed, in 
cases of the narrow-angle type, in which 
the angle is closed by adhesions and 
which are in a highly congestive stage, 


cyclodialysis combined with air injection 
would seem to be the operation of choice 
to the exclusion of other operations. In 
this variety and stage of glaucoma, tre- 
phination, iridencleisis, iridectomy 
are known to be generally ineffective and 
associated with considerable hazards, 

In a series of 13 such eyes operated on 
according to the technique described, cy- 
clodialysis has been successful in all 13 
eyes for periods varying from 1 to 10 
years. In one case which had run a con- 
gestive course for several weeks with ten- 
sion of 70 mm. Hg (Mcl-_ean) both eyes 
were successfully operated on, and ten- 
sion was normalized until the death of 
the patient, 14 months later. Histologic 
examination showed peripheral synech- 
iae extending throughout the circum- 
ference of the angle of both eyes, except 
in the region of the operation. Here the 
adhesions had been separated and _ the 
angle opened. A cleft leading into the 
suprachoroidal space was present.* 

Cyclodialysis may be indicated in cases 
in which other operations for glaucoma 
have failed. In some desperate cases in 
which the anterior chamber is almost or 
completely absent, it may be used to 
advantage combined with iridectomy, ac- 
cording to Wheeler.* In secondary glau- 
coma, ophthalmic experience has _indi- 
cated that cyclodialysis is especially ef- 
fective in cases of aphakia and luxation 
of the lens. 

Cyclodialysis is relatively contraindi- 
cated, in my experience, in cases of pri- 
mary narrow-angle glaucoma unless ad- 
hesions have formed in the angle.® When 
cases of this type have run a nonconges- 
tive course, as they often do for many 
years, they have usually been diagnosed 
—with cases of the wide-angle type—as 
chronic simple glaucoma and have con- 


* A report of the histologic findings in this 
case will be published in the near future. 
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sequently been operated on by cyclodi- 
alysis or by an external filtering opera- 
tion. In narrow-angle glaucoma, how- 
ever, the crowded anatomic conditions in 
the angle and the relatively increased 
vitreous pressure, which tends to pro- 
pel parts forward and to press the ciliary 
body against its base, encourages closure 
of the cleft made by the cyclodialysis. On 
the basis of clinical experience and post- 
operative gonioscopic studies, iridec- 
tomy* (in modified form) appears to give 
better results. It has been effective in the 
large majority of cases presenting the 
narrow-angle type of glaucoma before 
adhesions have formed in the angle. 


SUMMARY 

Cyclodialysis combined with air injec- 
tion is indicated in primary glaucoma of 
the wide-angle type. It appears to be the 
operation of choice in cases of narrow- 
angle glaucoma with peripheral adhesions 
and in certain varieties of secondary 
glaucoma. It may be used to advantage on 
eyes in which other glaucoma operations 
have failed. 


ACTION OF CYCLODIALYSIS 


Gonioscopic studies*® ® have shown that 
the successful action of cyclodialysis de- 
pends upon the formation of a perma- 
nent separation or cleft between the cil- 
iary body and its attachment. This is con- 
firmed by the histologic findings in a 
single case of Elschnig,’ and in two eyes 
in the present series which were success- 
fully dialysed and came to section one 
year after operation. The role of the cleft 
formation has been confirmed by Clarke,* 
Sugar,® and others. 

It is assumed that the aqueous passes 
through the cyclodialysis cleft into the 
suprachoroidal space where it is ab- 
sorbed. The assumption is confirmed 
clinically by several cases in this series, 
in which an acute rise in pressure fol- 


lowed a gonioscopically demonstrable, sud- 
den closure of the cleft several years af- 
ter the operation. Reopening of the cleft 
by miotics resulted in a sudden drop of 
pressure to the previous normal. 

Gradual closure of the cleft, which has 
been the cause of the frequent lack of 
permanent results of cyclodialysis, is 
shown by gonioscopic studies® to be due 
to: (1) Insufficient extent of the original 
dialysis. (2) Operative trauma in the re- 
gion of the cleft, which causes adhesions. 
(3) Hemorrhage into the anterior cham- 
ber (at the time of operation or during 
the first week of convalescence) which 
promotes readherence of the ciliary body. 
Hemorrhage has been a common clinical 
experience, and its influence on closure of 
the cleft is well known. A direct relation- 
ship may be remarked between hemor- 
rhage into the anterior chamber and re- 
adherence of the iris root, not only by its 
incidence but also by actual observation 
in the individual case of the process of 
readherence along the line of the organiz- 
ing blood clot. 


AIR INJECTION IN CYCLODIALYSIS 


In 1938, the writer injected air into the 
sealed anterior chamber with the inten- 
tion of deepening it and widening the 
cleft by pushing the iris posteriorly. Im- 
mediately following injection, a_ slight 
hemorrhage into the chamber, such as 
commonly occurs in cyclodialysis, was 
seen to stop. After evacuation of the air 
from the chamber, no further bleeding 
occurred. 

Furthermore, it was observed that the 
chamber angle had become image form- 
ing, evidently due to the different refrac- 
tive index of air from aqueous. As a 
result, the cleft and its widening could be 
seen by direct observation without the 
use of a prismatic contact glass; the size 
or sufficiency of the cleft could often be 
determined at the time of operation. 
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The observations made at that time 
indicated that air injection might be- 
come a valuable aid in stopping and in 
preventing hemorrhage during cyclodi- 
alysis; that it might help in determining 
the sufficiency of the cleft immediately 
subsequent to operation; and finally that 
it might be used to maintain the patency 
of the cleft. 

It was next observed, in some cases, 
that after several minutes and under cer- 
tain conditions, there developed a pro- 
gressive rise in intraocular pressure, evi- 
dently as the result of air blocking the 
free circulation of aqueous, thus produc- 
ing a secondary glaucoma. When this 
condition occurred, there was a sufficient 
quantity of air under pressure to produce 
seclusion of the pupil, which in some 
cases was combined with obstruction of 
the angle. In view of this danger, it be- 
came evident that only a limited quantity 
of air could be allowed to remain post- 
operatively in the anterior chamber to 
maintain the cleft opening. Further ob- 
servations on this subject will be pub- 
lished in a succeeding paper. 

Various developments and experiences 
with air injection in a series of over 83 
eyes operated on by cyclodialysis since 
1938 have confirmed these observations. 
Air injection has consistently proved ef- 
fective in stopping and in preventing 
hemorrhage in all cases of cyclodialysis 
in which it has been promptly used.* 

In the procedure of air injection for 
single and multiple cyclodialysis, air, 
followed by physiologic saline solution if 
desired, is injected into the sealed an- 
terior chamber. Both the scleral incision 
for the injection of air and the corneal 
puncture for the injection of saline are 
made in an oblique direction in order that 
they may act as valve or trap-door aper- 


* The hemostatic action of air injected during 
cyclodialysis has recently been noted by Ran- 


dolph.” 


tures, which permit ingress but prevent 
egress of air or fluid except when this js 
desired. The anterior chamber is thus air 
and watertight as regards its contents. 

The anterior chamber need not neces- 
sarily be completely filled with air. A 
bubble of air, which does not entirely fill 
the chamber and does not increase the 
pressure, will act as an adequate cushion 
to prevent excessive hemorrhage, keep 
the cleft free of blood, and, perhaps, help 
by its presence to keep the opposing sur- 
faces apart in many cases. In cases in 
which hemorrhage threatens, however, it 
appears advisable to inject air under 
pressure, thus filling the entire chamber. 

The amount of air pressure exerted on 
the inner walls of the anterior chamber 
can be controlled according to need. The 
air may be regarded as an adjustable in- 
ternal tourniquet. After a few minutes 
of increased air pressure, when the dan- 
ger of hemorrhage is past, a part of the 
air may be allowed to escape through an 
oblique puncture incision made in the 
cornea with a Graefe knife, in order to 
obtain a valve closure; or the air re- 
leased may be replaced if desired by 
physiologic saline solution under pres- 
sure. When saline solution is used, the in- 
creased intraocular pressure returns to 
normal within 5 to 10 minutes. Evidently 
the excess solution is carried off through 
the physiologic channels of outflow and 
possibly also through the cyclodialysis 
cleft. 

Air injected into the anterior chamber 
prevents primary hemorrhage during and 
immediately following operation by rais- 
ing intraocular pressure. The presence of 
air and saline solution in the anterior 
chamber also neutralizes the suction ac- 
tion of the cornea which might, other- 
wise, encourage bleeding into the cham- 
ber. Later when the excess air is re- 
moved, the substitution of physiologic 
saline solution prevents secondary hem- 
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orrhage into the retina or vitreous, such 
as is caused occasionally by too sudden a 
reduction of pressure following cyclodi- 
alysis in elderly patients with sclerotic 
blood vessels. It does not, however, ap- 
pear to discourage the late secondary 
hemorrhages into the anterior chamber 
which may occur during the first week 


following operation. 


MULTIPLE CYCLODIALYSIS 


Restoration of the anterior chamber by 
air injection immediately following a cy- 
clodialysis makes it possible to perform 


Fig. 1 (Barkan), A curved con- 
junctival flap, 10 mm. in length, is 
formed extending from the 6- to 
12-o’clock positions. The posterior 
flay is retracted by means of six 
5-0, atraumatic, single-armed su- 
tures of black silk which are 
attached under some tension to the 
face mask by means of hemostatic 
forceps. 


a second cyclodialysis. By creating two 
moderate-sized dialyses at the same sit- 
ting, it is possible to obtain more con- 
sistently an adequate separation of the 
iris root with less trauma than by a single 
large dialysis. It is also possible to avoid 
major blood vessels which are situated in 
the horizontal meridian. 


TECHNIQUE 

Preoperatively, extreme miosis should 
be achieved. Anesthesia may be local or 
general. The usual injections preliminary 
to local anesthesia are carried out. A 
curved conjunctival flap, 10 mm. in 
length, is formed extending from the 6- to 
12-o’clock positions (fig. 1). After ex- 


posure of the sclera in both upper and 
lower quadrants, a tightly wound appli- 
cator which has been dipped in adrenalin 
(1:1,000) may be pressed against the 
areas of the sclera in which the incisions 
are to be made. Episcleral vessels may be 
obliterated by cauterization with the end 
of a strabismus hook which has_ been 
heated in an alcohol flame. The posterior 
conjunctival flap is retracted by means 
of six 5-0, atraumatic, single-armed su- 
tures of black silk which are attached 
under some tension to the face mask by 


means of hemostatic forceps. 


The operative area is thus exposed, 
while the outer portions of the lids and 
the outer canthus are covered by the con- 
junctival flap whose raw surface is point- 
ing upward, thereby rendering the area 
and its surroundings aseptic. The globe is 
fixed at the insertion of the lateral rec- 
tus with a fine-toothed forceps. The 
scleral incision is made with a sharp 
keratome in the lower outer quadrant, 8 
mm. posterior to the corneoscleral bor- 
der and oblique to the surface of the 
sclera (fig. 2). 

After the initial incision is made, it is 
sometimes more convenient to grasp the 
scleral wound lip itself. The incision is 
carried through the sclera by successive 
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light strokes of the keratome and is 
slowly deepened until the lack of resist- 
ance indicates that the sclera has been 
perforated, due care being taken not to 
incise the underlying choroid. At this 
point, an iris spatula, 3 mm. in width, is 
introduced into the incision in order to 
test its patency and to determine if it is 
of sufficient length to facilitate later air 
injection (fig. 3). The incision can be 
made longer. 

A second incision is now made in the 
upper outer quadrant in the same man- 


ner. However, care must be taken to 
make this incision more obliquely than in 
the lower quadrant, because the sclera is 
often found to be thinner in the upper 
than it is in the lower quadrant. This 
is especially true in primary wide-angle 
glaucoma, in many cases of which a 
darkish hue found in the upper quad- 
rant is caused by the uvea shimmering 
through the sclera which may be of al- 
most paperlike thinness, even though the 
pressure is not markedly elevated. This 
incision is likewise tested for its length, 
another 3-mm.-wide spatula being used. 

An assistant now firmly grasps the 
globe at the contralateral limbus with an 
Elschnig or Gifford lock forceps. The 


globe is fixed by the assistant through- 
out the performance of the cyclodialysis 
and other maneuvers involving air or 
saline injections. 

Before beginning the cyclodialysis, the 
surgeon makes certain that four 5-¢e, 
Luer syringes, with No. 23 B-D. gold 
cannulas attached, are filled with air 
which has been sterilized by pulling it 
through a flame or through cotton wool, 
and are in readiness. I have found that 
One accomplishes air injection under 
pressure more easily and more consist- 


Fig. 2 (Barkan). The scleral 
incision is made with a sharp 
keratome in the lower outer 
quadrant, 8 mm. posterior to the 
corneoscleral border and oblique 
to the surface of the sclera. 


ently with a 5-cc. syringe than with a 
smaller syringe. A syringe is now held 
by the instrument nurse or by the assist- 
ant with his free hand, two inches from 
the surgeon’s hand, in such a position 
that during the performance of cyclo- 
dialysis the direction of the cannula cor- 
responds to the meridian of the globe 
into which it is to be inserted—the same 
meridian in which the spatula was inserted. 
The surgeon now fixes the globe at the 
insertion of the external rectus tendon 
while he performs a cyclodialysis with a 
spatula, 2-mm. wide, that has been appro- 
priately bent. One to 2 mm. of the blade 
of the spatula appears within the an- 
terior chamber. The handle is rotated in 


AES 
£ 
- 
Cc 
- 
- 
-~ ay > 
3 >= 
= 
: 
_. 
: 
| 
| 
i 
| 
i | 
I 


CYCLODIALYSIS WITH AIR INJECTION 1069 


& 


Fig. 3 (Barkan). An iris spatula, 3 mm. in width, is introduced into the incision in order to test its 
patency and to determine whether it is of sufficient length to facilitate later air injection. 


such a manner that the tip of the spatula 
moves vertically to just short of the hori- 
zontal meridian. It is well to undermine 
for 3 mm. posteriorly to the corneoscleral 
border at either end of the sweep and to 
avoid crossing the horizontal meridian 
where major blood vessels are located. 
This maneuver should be followed with- 
out loss of a moment by the air injection 
which has been made ready. 

At the moment the surgeon removes 
the spatula, the syringe with gold cannula 
held in proper position is placed in his 
two hands without his having to look up. 
He inserts it into the incision from which 
he has just removed the spatula and im- 
mediately injects the air into the anterior 
chamber (fig. 4). This maneuver should 


take only a fraction of a second. The 
quantity of air to be injected in each in- 
dividual case and whether the air should 
be under pressure or not are matters of 
experience and judgment. The chamber 
is thus restored with air. After waiting 
a few minutes to allow hemostatic action 
to take place, a second cyclodialysis is un- 
dertaken in a similar manner. 

The air lost during performance of the 
second cyclodialysis is replaced with an- 
other injection of air that again restores 
the chamber and hemorrhage. 
Since, due to the presence of air, the 
angle has now become image forming, 
the surgeon may inspect the region of 
the cyclodialysis by looking across the 
chamber from the opposite side. If the 
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cleft is judged inadequate, the cyclodialy- 
sis may be enlarged with another spatula, 
and the air injection repeated. 

After a few minutes, when danger of 
hemorrhage is past, a part of the air may 
be allowed to escape through a corneal 
puncture. In order to obtain valve clo- 
sure this puncture is placed obliquely with 
a Graefe knife, 1 mm. axially to the cor- 
neoscleral border. If preferred, the air 
may be replaced by physiologic saline so- 
lution* injected with a No.-30 needle. 
This puncture is made sufficiently ob- 
lique to assure a valve or trap-door clo- 
sure. The point of the knife should barely 
perforate Descemet’s membrane, as ob- 
served under a binocular loupe. A small 
air bubble (4 to 5 mm. in diameter) is 
allowed to remain. When combined with 
appropriate positioning of the head, it 


will keep the cleft free from blood and 
help to keep the surfaces apart (fig. 5). 

Successful insufflation of the anterior 
chamber with air is assured by continu- 
ing to inject air during removal of the 
cannula. If the injection of air is stopped 
prior to removal of the cannula, air will 
escape during the removal. 

The entire chamber may be filled with 
air, the pressure being adjusted by the 
amount injected or by secondarily evacu- 

* Because it is to be injected into the anterior 
chamber, solution from ampules is used, 


ating small amounts as indicated. After 
closure of the conjunctival wound, this 


Fig. 5 (Barkan). The air bubble 1s placed in 
the region of the cyclodialysis by appropriate 
positioning of the head. 


process is controlled by testing with a 
tonometer, the base of which has been 


Fig. 4 (Barkan). Following 
removal of the spatula, the 
cannula is inserted into the in- 
cision, and air is injected into 
the anterior chamber. This 
maneuver should take only a 
fraction of a second. 


sterilized with alcohol and which is held 
in a sterile clamp, or by testing the 
dimpling of the cornea with a glass rod. 

During the first few days of postopera- 
tive care, the patient’s head should be 
kept rotated to the opposite side and 
raised so that the air bubble will take its 
position in the chamber angle at the lo- 
cation of the upper cleft. If the patient 
lies on his unoperated side and is as flat 
as is compatible with comfort, any slight 
hemorrhage will gravitate to the lower 
nasal side away from both clefts, If only 
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a single cyclodialysis has been made in 
the upper outer quadrant, the patient 
may assume a semisitting position with 
the head rotated to the opposite side. 
How effective the presence of air is in 
widening the cleft and keeping it apart 
is, as yet, an open question which only 
further observations can decide. In some 
cases, the air bubble has appeared to main- 
tain the separation during the first few 
days of healing. 


POSTOPERATIVE PROPHYLAXIS 


During the convalescence, maximal 
miosis should be maintained in order to 
pull the root of the iris from its base and 
keep the cleft open. For this purpose, 
5-percent prostigmin is instilled, and it 
may be necessary in some cases to use 
it as frequently as every three hours and 
to support its action by the use of a 1- 
percent eserine ointment. Since there is 
a marked tendency to formation of pig- 
ment adhesions in the pupillary area fol- 
lowing cyclodialysis, one drop of adrena- 
lin (1:100) should be instilled, combined 
with one drop of euphthalmine (2 per- 
cent) when deemed necessary during the 
first several days of postoperative care to 
prevent the formation of pupillary adhe- 
sions of the pigment layer of the iris while 
the pupil is in miosis. When this is done, 
the eye must be kept under strict observa- 
tion and the dilatation of the pupil be only 
temporary. 

As soon as a moderate dilatation of 
3 to 4 mm. has been accomplished, the 
pupil should immediately be contracted 
again, lest mydriasis encourage closure of 
the cleft by approximating the root of the 
iris to its base. This is especially true if it 
has been necessary to operate with cyclo- 
dialysis on a case of glaucoma of the nar- 
row-angle type, or if, in a case of the 
wide-angle type, the angle is fortuitously 
narrow. 

That the maintenance of miosis is an 
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effective factor in keeping the cleft from 
closing was suggested by my experience 
in several cases of cyclodialysis in which 
a rapid and sudden rise in pressure oc- 
curred several months or years after op- 
eration. In the case of an aphakic eye 
with a very extensive cleft, this occurred 
after normal pressure had been main- 
tained for eight years without miotics. 
Since pressure dropped suddenly follow- 
ing contraction of the pupil with miotics 
and subsequent gonioscopic examination 
revealed an open cleft, the increased pres- 
sure in this case was evidently due to 
closure of the cleft. I have, therefore, 
come to the conclusion, which I have car- 
ried out in practice, that all successfully 
dialyzed eyes, even though the cleft be 
and 
should continue to be given miotics pro- 


gonioscopically wide extensive, 
phylactically once or twice a day—not 
with the purpose of reducing pressure 
but in order to keep the cleft open. 
There 
the 
Among these are the secondary hemor- 


are disadvantages associated 


with operation of  cyclodialysis. 
rhages that occur during convalescence. 
In only one case, however, have they in- 
terfered the Another 
advantage is the formation of pigment 


with result. dis- 
synechiae. This can be prevented in most 
cases by following the treatment outlined 
earlier in this paper. There has been no 
case of iritis or sympathetic ophthalmia. 

Formation of cataract or hastening of 
the development of incipient cataractous 
changes appears to be the main disad- 
vantage of the operation. This is especially 
true in those cases in which pressure is 
reduced to a low normal or below the 
usual normal limits. Of 70 cases of pri- 
mary glaucoma, 15 developed cataracts. 
Ten have been 
tracted, all with good results. Cataractous 


of these cataracts ex- 
changes already present before operation 
in 16 other cases have increased. 

As Reese" states “eyes with primary 
glaucoma are more predisposed to the 


Wh 
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development of cataract than nonglauco- 
matous eyes. One third or more of the 
eyes with primary glaucoma have in- 
cipient cataractous changes. Operations 
for glaucoma in general, and especially 
the trephine operation, tend to hasten the 
development of these incipient catarac- 
tous changes.” Although this statement 
also applies to cyclodialysis, it should 
not interfere with the decision to perform 
this operation in cases of primary, nar- 
low-angle glaucoma with peripheral ad- 
hesions, in aphakia, or in subluxation of 
the lens. In all of these conditions, cy- 
clodialysis possesses marked advantages 
over other operations for glaucoma. 


SUMMARY AND CONCLUSIONS 


1. The procedure for cyclodialysis— 
multiple or single—combined with air in- 
jection is described. 

2. Air injection controls hemorrhage. 
widens the cyclodialysis cleft, makes the 
cleft visible, and, by restoring and deep- 
ening the anterior chamber, makes pos- 
sible a multiple cyclodialysis. 

3. Multiple cyclodialysis with air in- 
jection is safer and more effective than 
a large single cyclodialysis performed ac- 
cording to the usual method. By employ- 
ing multiple cyclodialysis, it is possible to 
make a permanent dialysis more consist- 
ently, with less trauma and without hem- 
orrhage, and to promote, under visual 
control, the formation of a permanent 
cleft of sufficient size. 

4. Under certain conditions, continu- 
ance of air pressure in the anterior cham- 
ber produces obstruction, retention, and 
thus artificial glaucoma. 

5. Cyclodialysis combined with air in- 
jection is indicated in primary glaucoma 
of the wide-angle type. It is especially in- 
dicated, to the exclusion of trephination, 
iridencleisis, and iridectomy, in the late 
stage of the narrow-angle type after pe- 
ripheral adhesions have closed the angle 


in large part, irrespective of whether 
there is congestion or not. It is indicated 
in those varieties of secondary glaucoma 
for which cyclodialysis is the commonly 
accepted operation. 
6. The operative procedure consists of 
the following steps: 
a. Preoperatively, extreme miosis 
should be achieved. 

b. Following the cyclodialysis, air is 
injected. 

c. The second cyclodialysis is made 
through a scleral incision in the 
adjoining quadrant. 

d. Following the second cyclodialy- 
sis, air is again injected. The cleft 
is examined by visual control and, 
if deemed necessary, it can be 
enlarged and the air injection re- 
peated. 

e. Hemorrhage having pre- 
vented, air is replaced after a few 
minutes by physiologic saline so- 
lution, if it is desired. 

f. A small air bubble is left in the 
chamber to promote separation of 
the cleft and to keep it free from 
blood. 

g. Prostigmin (5 percent) is in- 
stilled postoperatively to main- 
tain maximal miosis. Postopera- 
tive maintenance of miosis is an 
effective factor in keeping the 
cleft and the channel of outlet 
from closing. 

(1:100) and  euph- 

thalmine (2 percent) should be 


h. Adrenalin 


instilled at intervals of a few days 

to prevent formation of pupillary 
adhesions. 
transient only, and must be ade- 
quately counteracted by miotics. 

7. A miotic should be used once or 
twice daily permanently as a prophylactic 


Mydriasis must be 


to assure maintenance of the cleft and 
channel. 
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OPHTHALMOLOGY DURING THE WAR AND IN THE FUTURE* 


Sirk STEWART DUKE-ELDER 


London 


It is indeed with the greatest diffidence 
that I am presenting you with this paper. 
I am profoundly aware of the honor 
which your Society has done me at this 
time, and I feel, as is perhaps natural, 
that the least I should be able to do in 
reply is to attempt to return the compli- 
ment by making this the occasion of a 
great effort on my part to present some- 
thing really new and striking to you. 

Such, alas, is not to be; for new con- 
ceptions do not come lightly but only 
after much work and thought, and the 
years which have just passed have been 
years of destruction rather than of con- 
struction. For six of them | have been 
away from my clinics and my laborato- 
ries, and, apart from enrichment from 


* Read at the 82nd annual meting of the 
American Ophthalmological Society at San 
Francisco, California, June, 1946. 


, England 


not the least 


many types of experience 
of which was meeting large numbers of 
friends and colleagues from this side of 
the Atlantic in many parts of the world— 
on the whole, the content of these years 
must be added to the mountain of waste 
which seems always to be characteristic 
of war. And so I have come to you empty- 
handed, with little more than apologies. 
But, knowing you, I have little fear that 
these apologies will readily be accepted. 

Having nothing new to offer you, | 
hope you will not think it out of place 
if I spend a little time considering what 
ophthalmology has done in the war in the 
clinical sense—not in the technical sense 

and what we may hope it will do in the 
immediate years to come. 

Looking back, it seems to me extraor 
dinary how few are the surgical ad 
vances that have arisen directly out of 
the war. One always associates the ex- 
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periences of war with its mass mutilation 
and its herding together of great numbers 
of people in artificial circumstances and 
its consequent opportunities for large- 
scale coOrdinated investigations and con- 
trolled experiment, with considerable 
advances in the science of medicine and 
the technique.of surgery. 

The advances in general surgery in 
the first World War were great. In oph- 
thalmology during these years, to quote 
two instances, our technique in dealing 
with intraocular foreign bodies was revo- 
lutionized and our conceptions of the min- 
ute central localization of the visual func- 
tions were for the first time put on a 
secure observational basis. 

In this war, fundamental progress in 
surgery has been less striking. It is true 
that there have been innovations in sur- 
gical technique, but most of them have 
been incidental and detailed, and even the 
holocaust of intraocular foreign bodies 
with which we were inundated in the field 
and at home through bombing has left 
the position relatively unchanged. It is 
also true that new ideas such as the in- 
genious Berman locator have been elabo- 
rated, and that methods, some of them 
more ingenious than safe, have been 
suggested for the extraction of nonmag- 
netizable foreign bodies. 

Novel and probably fruitful sugges- 
tions have also been made in the fitting 
of artificial eyes. But in the main these, 
and other surgical innovations, are inci- 
dental refinements of already accepted 
principles. There has been nothing com- 
pletely new of first-class importance and 
revolutionary scope such as the intro- 
duction in the previous decade of opera- 
tions for the reposition of retinal detach- 
ments or the popularization of the tech- 
nique of corneal grafting. 


ADVANCES IN CHEMOTHERAPY 


In ophthalmic medicine the greatest 


advance has, of course, been made in 
chemotherapy. The original sulfonamides 
introduced before the war have benefited 
by mass application and intensive study, 
and their place in ophthalmology—a very 
useful one—has now become firmly es- 
tablished. Newer compounds, improving 
on the old by increased effectivity and 
decreased toxicity, have followed each 


the magic of penicillin, locked up in ob- 
scurity in a laboratory in London for 
more than a decade, has been exploited 
and has produced revolutionary results 
quite unequalled in its field in ophthalmic 
history. It must be admitted that neither 
of these advances was primarily ophthal- 
mological ; but we can claim that ophthal- 
mology has not been behindhand in their 
exploitation. 

It is probably the case that most ocular 
inflammations are not infective but rather 
allergic or reactive, corresponding in a 
sense to the so-called rheumatic inflam- 
mations of synovial membranes, and, 
therefore, the bacteriostatic drugs are less 
applicable to our specialty than many 
other parts of the body. But the advances 
of the last 10 years whereby many organ- 
ismal intraocular infections can be aborted 
or controlled by the sulfa drugs, and 
more extraocular infections can be still 
more dramatically overwhelmed by peni- 
cillin-—-when, for example, gonococcal 
conjunctivitis can be cured in fewer hours 
than it took weeks in a previous genera- 


tion—are indeed remarkable. 


It is true that Florey would have ab- 
stracted penicillin from Fleming’s labo- 
ratory if there had been no war; but 
without the war to stir our two govern- 
ments from their customary lethargy to- 
ward medical progress to throw all theit 
resources into the fullest and most rapid 
exploitation of these drugs, we would, 
I am sure, be much further behind than 
we are today in our therapeusis, 
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PHYSIOLOGY OF VISION 
PRACTICAL APPLICATIONS 


As a direct result of the war most 
work—at any rate in my personal ex- 
perience—has concerned itself with the 
practical applications of the physiology 
of vision. Most of the work on which 
large numbers of people in both our coun- 
tries were employed was very specialized 
and much of it has not been published. 
At any rate, my knowledge of the optics 
of gunsights, range-finders, periscopes in 


tanks, graticules in telescopes, viewing 
and scanning devices, the lighting of in- 
strument panels, dials and controls, the 
uses of goggles, problems of dazzle, 
scatter and haze, and, above all, of night 
vision and dark adaptation has increased 
beyond all bounds. But most of this has 
been the meticulous application of the 
detail of principles already known to 
a type of practice which demanded the 
utmost refinement of exactitude. 

Two real advances have been made— 
or rather have been begun—both of which 
may yield results of great practical and 
constructive value: the study of the per- 
formance of the eye at high altitudes, 
and the study of the scotopic or rod fields. 
It is an extraordinary thing that all the 
work done upon the visual fields—and it 
has been great in volume and in achieve- 
ment—has been upon the daylight field 
of the photopic eye. Only recently, so 
far as I know, since it was started by 
Livingston in London, has the rod field 
of the dark-adapted eye been investigated 
with some of its vagaries in pathologic 
states. Although the technique is laborious 
and time-consuming, the further exploi- 
tation of this may lead to results in 
clinical ophthalmology of more than usual 


interest. 


FUNDAMENTAL ASPECTS 


On the more fundamental aspects of 


the physiology of vision, however, I think 
we are on the threshold of a big and 
exciting revolution in thought—despite, 
and not because of, the war. 

On the photochemistry of vision and 
the role of visual purple and its relation- 
ship to vitamin A, our knowledge is be- 
coming much more precise. In this con- 
nection the outstanding work of Selig 
Hecht in New York and George Wall at 
Harvard must receive very special men- 
tion. Our knowledge of the photochem- 
istry of the cones is just beginning. 

What is more intriguing, studies in 
particularly those con- 


dark adaptation 
ducted in London by Lythgoe whose 
early death is a great tragedy for this 
branch of our subject—are beginning to 
show that the mechanism of adaptation 
is not entirely chemical, but that a nery- 
ous mechanism comes into play as well. 
Possibly there is a rearrangement of the 


inter-retinal synapses by which there de- 
velops a decreasing ability to perform the 
finer visual judgements and at the same 
time an increasing ability to initiate a 
cruder impulse on minimal stimulation. 

This brings us at once to the monu- 
mental histologic research of Polyak in 
Chicago on the inter-retinal association 
and integrating systems. It is curious that 
since the early work on the intimate 
anatomy of the retina conducted about 
the middle of the last century by such 
investigators as Miiller, Schultze, and 
Schwalbe which culminated about the 
end of the century in the classical re- 
searches of Ramon y Cajal, little or no 
investigation has been undertaken, and it 
is difficult to realize that the numerous 
schematic diagrams of the intimate mor- 
phology of this tissue that appear so 
established in our textbooks, all of them 
copied from Cajal’s work, are based more 
upon speculation than upon established 
neurohistologic fact. 

Our classical conception of the struc- 
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ture of the retina is insufficient to explain 
many phenomena of vision related to 
visual acuity, color vision, sensory gra- 
dients, the interrelation of retinal areas, 
and so on. Histology has remained very 
far behind the advances in the physiology 
of vision. Some of Polyak’s theoretical 
deductions frdm his studies may be open 
to question, but there can be no doubt 
that the possibilities of an anatomic 
groundwork for integration and associa- 
tion, as well as of inhibition in the 
photoreceptive apparatus, are full of 
promise and must be explored further. 


ELECTROPH YSIOLOGY 


In the meantime further—and, to my 
mind, still more fascinating—evidence 
has come from another quarter—electro- 
physiology with the use of the microelec- 
trode technique whereby the impulses of 
single nerve fibers are picked up and 
analyzed, work commenced by Adrian in 
Cambridge and continued by Granit in 
Stockholm. 

This microelectrode technique which 
picks up and amplifies changes in poten- 
tial of a single fiber in the optic nerve 
when a cone or rod is stimulated by light 
is a beautiful procedure, demanding great 
skill and aptitude on the part of the ex- 
perimenter. It has brought to light results 
of exceptional interest. 

When the response-curves are assorted 
into groups, eight separate types are 
found in most animals. The first type, 
which has a broad response-curve, is 
stimulated by nearly all parts of the spec- 
trum. This Granit calls a “dominator.” 
The remaining seven types, all of which 
have a narrow response, are stimulated 
by one part of the spectrum only, These 
Granit calls “modulators.” 

This discovery does not seem very 
hopeful for the survival of the trichro- 
matic theory of vision; a polychromatic 
theory would appear to be indicated. The 
results so far have been obtained only 
on experimental animals, but it is prob- 


SIR STEWART DUKE-ELDER 


able that similiar results would be ob- 
tained on man, a question the testing of 
which is now being investigated. 

Other physiologic observations recently 
made are disturbing for the old hypothe- 
sis of Thomas Young, according to which 
certain cones respond to red, others to 
green, and others to blue light—the es- 
tablishment by Shlear in America and 
Hartridge in London, for example, that 
the acuity of the eye in colored light 
was identical with that in white of equal 
intensity. Equally interesting is the dem- 
onstration that the spurious colors of the 
chromatic aberration of the eye are not 
neutralized physically but are eliminated 
by a nervous response. 

There is little doubt, I think, that with 
the elaboration of microtechniques applied 
to the visual system and the facilities 
offered by the new electrophysics which 
gave us radar, great advances are due 
in our knowledge of the mechanism of 
photoreception whereby it is possible that 
many of our old ideas, accepted so long 
that their status as hypotheses has almost 
been forgotten, will require drastic re- 
vision. 

When the same process is carried 
further into the central nervous system 
after the manner of Talbot and his co- 
workers in Baltimore, there is no know- 
ing where we shall end. The next 10 
years promise plenty of excitement, and 
I would like nothing better than to pass 
them with a microelectrode. 


VEGETATIVE PHYSIOLOGY 


Let us turn to what I like to call the 
vegetative physiology of the eye. Here 
I think developments no less exciting are 
impending. Let us look at the most 
fundamental problem in this branch of 
our subject—the formation and the elimi- 
nation of the intraocular fluid and the 
control of the ocular tension. 

When at the end of the last century 
Leber brought forward his theory of the 
transudation of the intraocular fluid from 
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the ciliary capillaries and its drainage 
through the canal of Schlemm, it seemed 
for a long time as if the last word had 
been said upon the subject. 

The advances of physicochemistry in 
the first quarter of this century revealed 
that this hypothesis was inadequate, and 
in the later twenties I elaborated the 
theory that the aqueous was a dialysate 
of the blood in physicochemical equi- 
librium with it and that superimposed on 
this dialysation was a secondary circu- 
lation determined by pressure differences. 

Now, in the forties, history is repeating 
itself. While to the relatively crude ex- 
perimental methods which were at my 
disposal 20 years ago the postulates of 
dialysation seemed fully satisfied, the 
finer and more accurate methods of today 
have shown them to be insufficient. Dur- 
ing the last 12 years, Jonas Friedenwald 
in Baltimore, in a prolonged series of 
brilliant and sustained researches (whose 
value I appreciate most highly), has been 
attacking the hypothesis of dialysation. 
From Philadelphia Francis Adler, in a 
quieter way, has been doing much the 
same thing. And, just recently, typically 
without any warning, David Cogan and 
Kinsey have thrown an atom bomb into 
the arena, and, using heavy water and 
radioactive elements from the cyclotron 
at Harvard, have shown that we all will 
need to start to think again. 

Twenty years ago, in the arrogance of 
youth, I thought I had found the last 
word. Today, as I grow old, I also grow 
modest. But still I think I am fundamen- 
tally correct in the view that the aqueous 
is essentially a dialysate, although its con- 
stitution is almost certainly modified by 
the interposition of a membrane or mem- 
branes, of which we know little, between 


‘the blood and the chambers of the eye, 


and certainly is modified by metabolic 
processes within the eye. 

Lest Friedenwald may think that some 
of the excitements of battle have gone out 
of his life, 1 would suggest that some 


of his work may bear alternative expla- 
nations. I do not think his demonstration 
of the unidirectional permeability of the 
ciliary epithelium to water is wholly con- 
vincing ; | do not agree that the irrecipro- 
cal permeability of the ciliary epithelium 
to acid and basic dyes—which he has 
demonstrated most beautifully—implies 
a similar permeability to all ions: in 
fact, just before the war, I satisfied my- 
self that it was not so. 

If the penetration of dyes is to be 
relied upon as an index of a secretory 
activity, then we must endow, for ex- 
ample, the membrane of the red blood 
cell with secretory activity. Friedenwald’s 
demonstration of an oxidation-reduction 
system based on vitamin C in the ciliary 
stroma is a beautiful piece of work, and 
his finding that diminution of the vita- 
min impairs the formation of the plas- 
moid aqueous formed after paracentesis 
would suggest that it has considerable 
significance; but what that significance 
is I do not know. 

It is conceivable, for example, that it 
may be associated with the capillary en- 
dothelium, in the vitality of which there 
is some evidence that the oxidative vita- 
mins of the B group are intimately con- 
cerned, At any rate in the next 10 years 
it is to be a great adventure to try to find 
out. My next 10 years, you will observe, 
are to be fully occupied; for the spare 
time left over from the microelectrode 
should be spent spiritually between the 
Wilmer Institute and the cyclotron at 
Harvard. 


PHYSIOLOGY OF THE CORNEA 


About the vitreous there is little fun- 
damentally new, but, with the electron 
microscope and radioactive tracer ele- 
ments at our disposal, there is the pros- 
pect of further advances in our knowledge 
of its structure and metabolism. 

To a considerable extent the cornea 
has come to life again. Leber in 1873 
advanced his theories on the lymph cir- 
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culation in this tissue, and there our 
knowledge remained substantially until 
the studies of Fischer in 1928 elucidated 
its respiratory mechanism. Recently Co- 
gan and Kinsey have taken up the sub- 
ject and have suggested in a very con- 
clusive way a new mechanism for the 
fluid-traffic of this tissue. 

This opens up a new approach to the 
physiology of the cornea, about which 
we know so little. Even about its autoxi- 
dation mechanisms we know nothing. It 
always strikes me as peculiar that we 
know so little about the pathology of the 
cornea for it is a transparent tissue, 
exceedingly accessible and relatively iso- 
lated. It was used by the early patholo- 
gists in the middle of the last century to 
appreciate the general changes character- 
istic of inflammation, and since their 
relatively crude observations little more 
has been added. 

It has always been a disappointment 
to me that the great amount of time that 
so many of us have expended on the 
study of the action of the war gases on 
this tissue was so dominated by the im- 
mediate emergency and led to no more 
fruitful results, It seems not without the 
bounds of possibility, however, to sug- 
gest that, with all the refinements of 
technique available today, the intensive 
and intimate study of this tissue in dis- 
ease might not only add to our local 
knowledge but also provide the ground- 
work for further advances in the funda- 
mentals of the pathology of inflammation 
generally. 


PHYSIOLOGY OF THE LENS 


So, too, with the lens, Our knowledge 
of this tissue, particularly of its respira- 
tory mechanism and the essential part 
played therein by the vitamins of the B 
and C groups, is increasing rapidly— 
work of great interest wherewith the 
name of Bellows of Chicago is closely 
associated. 


Here again we have a system unique in 
the body, readily seen, easily manipulated, 
and perfectly isolated for experimental 
purposes whose continued health seems 
dependent essentially on the integrity of 
its intracellular oxidative systems. I do 
not think it is too much to expect that 
in the next 10 years, given sufficient en- 
thusiasm, not only may some of the prob- 
lems of cataract disappear but valuable 
pointers may be provided for the under- 
standing of the general problems of 
sclerosis and senility wherein an oxi- 
dative failure of the same type is probably 
a crucial factor. 


IEVALUATION OF EXPERIMENTAL OPPOR- 
TUNITIES 


COMPLETE REVOLUTION IN METHODS 


It would seem that the program for the 
next 10 years is very heavily booked up. 
I may speak hopefully, but I do not think 
I am expecting too much. For now we 
have available to us a complete revolu- 
tion in methods. 

I am not suggesting that the classical 
modes of inquiry by clinical examination 
and cellular pathology are outmoded or 
have yielded their full harvest, but there 
seems little prospect of further revolu- 
tionary advances with their aid. 

Recently it has become possible to 
change our method of inquiry. Instead of 
busying ourselves with the structural 
ruins which disease has left behind it, 
as is the province of pathology, we are 
now able to probe more deeply and ex- 
amine the more subtle nature of the in- 
itial defect, to pass from the study of 
structures composed of cells to the study 
of cells composed of molecules and atoms. 

Now, equipped with techniques where- 
by micro-analyses of a minute drop can 
be undertaken more accurately than the 
gross analyses of a generation ago, where- 
by it is easy to estimate the pH of a 
single cell or pick up and analyze the 


W 


| 
a 
cl 
W 
e 
tr 
Se 
st 
p! 
4 Ww 
tl 
st 
| ol 

he 

= 
Ce 

» 

th 
= al 

m 

al 

Be n 

al 

0 

Pw 
- tl 

pl 

«= 

ol 
us 

Cz 

m 

he 
ce 

Pp 

ge 

re 

S 


OPHTHALMOLOGY DURING THE WAR AND IN THE FUTURE 1079 


action current in a single nerve fiber ex- 
cited by a single band of wave lengths, 
when we look not with microscopic or 
even ultramicroscopic eyes but with elec- 
tron microscopes whereby viruses can be 
seen rather than believed and a single 
cell is too gross an object for adequate 
study, when we can follow metabolic 
processes with labeled elements through- 
out all the intricacies of metabolism— 
with all this equipment opening up all 
these new worlds, we should make great 
strides. 

Some months ago I read in one of 
inaccurate 


our more newspapers—we 


have this kind of newspaper in my 
country as well as yours—that the dis- 
covery of carbon 13 would shortly revo- 
lutionize medicine and yield up the secret 
of life itself. The reporter did not know 
that at the time he wrote carbon 13 was 
already old-fashioned; but the fact re- 
mains that this may be an overstatement 
and it may well not. But, whether it is or 
not, no one can complain of the variety 
and scope of the opportunities that are 
offering themselves, or of the difficulty, 
the complexity, and the interest of the 
problems facing us, 

There is another very important matter. 
The older methods were observational 
only: the newer ones can make fuller 
use of the experimental method. They 
can take nature and, so to say, put her 
in the witness box, and, taking purposely 
one variable at a time, analyze her secrets 
much more thoroughly. It is entirely 
owing to the exploitation of the experi- 
mental method that medical knowledge 
has bounded forward in the last half 
century out of all comparison with its 
previous progress; and nowadays we can 
get down to the experimental method in 
real earnest. 


SCIENCE OF OPHTHALMOLOGY 


It may be said that the advances of 
which I speak are physiological rather 


than clinical. But advances in the practice 
of medicine can only go as far as the 
fundamental sciences on which they are 
based have advanced. That, I think, is the 
most hopeful aspect of the matter, for it 
may be that we are at last approaching 
a stage where a science of ophthalmology 
may begin to emerge. By that I mean an 
organized system of knowledge dealing 
with first principles upon which a study 
of disease of the eye can be philosophi- 
cally based. 

What, for example, are the common 
denominators whereby a cell in the cor- 
nea, the lens, or the retina changes its 
reaction, loses its bipolarity, and dies? 
Suppose, to look at it the other way, | 
take one fundamental process, a failure 
in intracellular 
course, by many factors—how many of 


oxidation—caused, of 


the hundred diseases of the cornea would 
that embrace in a single rational gen- 
eralization—as well, perhaps, as the whole 
of the pathology of the lens? 

The defect of ophthalmology at its 
present stage of development is that it 
compartmentalized, lacking an 
ordered sequential philosophy of cause 


is too 


and effect. 

Observational ability is indeed plenti- 
ful, but the wisdom required to assess the 
mass of observations is at a much higher 
premium. 

Can I illustrate this in two ways? In 
the first place, in our clinical thinking 
and in our textbooks, we tend to visualize 
diseases as if they were specific entities 
like butterflies or flowers to be labeled or 
classified in a museum. In like manner we 
demonstrate to our students an unending 
series of disease-pictures which they are 
supposed by a prodigious feat of memory 
to collect and store, each in a separate com- 
partment, before they go out into the 
world, 

If medicine did not progress, there 
might be some practical reason in this. 
But as medicine advances the disease- 
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pictures alter, new descriptions of asso- 
ciated symptoms appear, and new con- 
ceptions call for a new nomenclature ; and 
furnished only with dogmatic teaching 
and untaught to reason and synthesize 
from first principles, because the first 
principles are as yet not clear, he is often 
lost if the groove in which his mind has 
been trained changes its shape. 

Each new disease, however, that ap- 
pears in the literature is not a new morbid 
entity discovered as Columbus discovered 
America. It is merely the recognition of 
a reshuffling of the basic reactions of the 
tissue cells; and, although the disease- 
pictures are artificial and ephemeral, if 
we go deeply enough, the underlying 
basic reactions to disease are perpetual 
and always remain unchanged. 


INTEGRATION OF RESEARCH 


So, too, with research: it is yet in large 
measure the making of a mass of obser- 
vations, most of them disparate, with too 
little of the philosophy of synthesis and 
integration. For too long we have been 
forced to accumulate masses of apparent- 
ly unrelated facts which swell beyond all 
reason a vast literature. As yet, they 
await adequate interpretation and integra- 
tion into a body of coherent thought. 

As the pile of information gets higher 
we require more and more time to 
acquaint ourselves of it and have less and 
less time to think about it. Like George 
Bernard Shaw we shall require to go 
back to Methuselah and live for 400 years 
if we are to be really wise, unless some- 
one can find the common denominators, 
the basic generalizations by which our 
vast knowledge can be synthesized into 
a coherent schemie. 

This stage may not be so very far away. 
And even if our first schemes are tempo- 
rary—partly or even largely wrong— 
they will certainly serve a useful purpose 
if they merely act as a scaffolding for 
further constructive building. 


RESPONSIBILITIES OF THE FUTURE 

I would like to close with a remark on 
our responsibilities at the present time, 
I have seen most of the European coun- 
tries since the war ended, excluding those, 
of course, in the East which are guarded 
with such secrecy by our allies. They all 
show the same physical picture of de- 
struction and abolition of facilities, the 
same mental condition of fatigue and 
apathy, Out of Europe and particularly 
out of Germany a great amount of re- 
search and original thought used to ema- 
nate year by year by which our science 
was constantly enriched. 

For a generation at least, and probably 
for two, this rich reservoir will be dried 
up. Research is not an easy thing to start, 
and, apart from individual brilliant ex- 
ceptions, the student requires to be in- 
spired by teachers who themselves have 
grown up in the stimulating atmosphere 
and philosophic background of research. 

I do not think that European culture 
is dead: it is too traditional and funda- 
mental in European thought and life to 
be killed so easily. But it is very tired: 
and, if I am right in thinking that as a 
result of the catastrophic break in the 
continuity of original scientific thought 
in a collapsed Europe, a whole generation 
will need to live and die before a full 
renaissance of research can be expected, 
it follows that the duty and responsibility 
of maintaining progress, of keeping alive 
the traditions of research and handing 
them back again to a recovered Europe 
devolves upon the English-speaking 
world, for there is no other competent. 
That means, at the moment, at any rate, 
that the survival and the revival of oph- 
thalmology—the realization of all these 
intriguing potentialities—depend upon the 
United States of America, with its greater 
size, its larger facilities, and its escape 
from material destruction, that is, es- 
sentially upon you in this Society. 


63 Harley Street (W. 1). 
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NEW YORK AS AN OPHTHALMOLOGICAL CENTER* 


3ERNARD SAMUELS, M.D. 
New York 


It is an old story, often repeated, how 
in the year 1816, [edward Delafield and 
John Kearny Rodgers, while attending 
lectures at the London Eye Infirmary, 
now the Royal London Ophthalmic Hos- 
pital, resolved, with youthful aspiration, 
to found a similiar charity in their native 
New York—‘for the first time in Ameri- 


official title of New York Eye Infirmary, 
received a charter from the legislature, 
for the purpose, in quaint and sweeping 
terms, of “curing indigent persons af- 
fected with blindness and other diseases 
of the eyes and ears.” From the seed thus 
sown sprang the New York Eye and Ear 
Infirmary (fig. 1) and indirectly all kin- 


Fig. 1 (Samuels). Present buildings of the New York Eye and 
Ear Infirmary at Second Avenue and 13th Street. 


ca,” as they declared. In fulfillment of 
this resolve, they opened the New York 
Eye Infirmary on August 14, 1820. The 
first recorded patient to come on that day 
to the first eye clinic in New York was 
one suffering from a fistula of the lac- 
rimal sac. It is of interest that this indi- 
vidual disappeared before the treatment 
was concluded, thus becoming the first of 
an ever-lengthening line of runaway eye 
patients ! 

In March, 1822, this month a century 
and a quarter ago, the charity, under the 


* Read before the Section of Ophthalmology 
of the New York Academy of Medicine at the 
celebration of the Centenary of the Academy, on 
March 17, 1947. 


dred institutions now existing in this 
city. 
Any account of the rise and progress 
of ophthalmology in New York during 
the early years must be told in terms of this 
Infirmary, for around it revolved all 
matters that concerned the eye and its 
diseases. 

Ophthalmology was the first branch of 
medicine in New York to be accorded 
recognition as a distinct specialty by the 
profession and by the lawmakers of the 
state. 

The early staff of the Infirmary were 
general practitioners connected with the 
New York Hospital (fig. 2) who sought 
to learn to treat disease of the eye, and 
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Fig. 3 (Samuels). The first home of the New York Eye and 
Ear Infirmary. 
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to teach others to do so, as skillfully as 
they believed they were treating disease 
of other organs. They argued that in no 
better way could these purposes be at- 
tained than in an infirmary to which those 
suffering from disease of the eye could 
be referred and there lodged and nursed. 
The idea of a physician’s devoting his 
practice solely to the eye was far from 
their thoughts. 

During the first 30 years of the life 
of the Infirmary, little advance was made 
in the practice of ophthalmology. The 
methods that the founders had intro- 
duced from London were continued. Fo- 
cal illumination and the magnifying glass 
had not come into general use. Trachoma, 
which was prevalent, was treated, year 
in and year out, with touchings of silver 
nitrate and the copper stick. Atropine was 
the only mydriatic known, and it was not 
realized that its use might cause glau- 
coma. Miotics were unknown, The ten- 
sion, taken with the fingers, was recorded 
as natural or hard or soft. To prescribe 
glasses was considered beneath the dig- 
‘selected” 


nity of a physician. People 
their glasses, even after cataract extrac- 
tion, from opticians as had been done 
for centuries. 

The Infirmary, after occupying one re- 
modeled building after another, in 1856, 
settled down at its present site in a 
structure specially built for its use (fig. 
3). Here it has stayed for 91 years, a 
longer period in one place than has any 
other hospital in New York except Belle- 
vue. The dedication of the Hospital came 
at an opportune time, in the middle of 
the most fruitful and brilliant decade in 
the history of ophthalmology. In 1851, 
Helmholtz produced the ophthalmoscope 
which revolutionized the diagnosis and 
treatment of disease of the eyes. A brief 
four years later Jaeger, in Vienna, pub- 
lished an Atlas of Diseases of the Fundus, 
drawn and colored so true to nature as to 


be unexcelled. In 1856, Donders pub- 
lished his work on the Anomalies of 
Accommodation and Refraction. In 1857, 
Graefe gave to the world the operation 


Fig. 4 (Samuels). Cornelius R. Agnew. 


of iridectomy for the treatment of glau- 
coma. 

In no other city was the effect of the 
knowledge that was unfolding in Europe 
more potently felt than in New York. 
Just prior to the Civil War, Cornelius 
R. Agnew (fig. 4) and Henry D. Noyes 
(fig. 5) returned to the Infirmary after 
completing their medical training abroad 
as was the practice of the times. They 
had studied under Graefe, Donders, and 
Bowman, known as the triumvirate of 
ophthalmology. Provided with the facili- 
ties of a new hospital, they instructed 
their less-traveled colleagues in the use of 
the ophthalmoscope, a cumbersome instru- 
ment difficult to master. The first evidence 
of experience with the new instrument is 
shown in the Annual Report of the Infir- 
mary for 1860, in which appear such terms 
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Fig. 7 (Samuels). The 
Manhattan Eye, Ear, and 
Throat Hospital. 
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Fig. 6 (Samuels). : 
The Brooklyn Eye 
and Ear Hospital. 
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as choroiditis, tumor of the choroid, apo- 
plexy, and detachment of the retina. The 
following year optic-nerve atrophy was 
added to the list. Not long after astigma- 
tism was recorded, which implies that the 
surgeons were reading Donders! 

In 1864, in recognition of the fact 
that disease of the ear had always been 
treated at the Eye Infirmary, the title 
was legally changed to the New York 
Eye and Ear Infirmary. 

The occasion permits of scarcely more 
than mention, in chronological order, of 
eight institutions of similar kind that 
have come into existence since the In- 
firmary was founded. Probably no city 
can boast of having had so many, 


THe New YorK OPHTHALMIC HosPITAL 

The New York Ophthalmic Hospital 
was founded in 1852, chiefly to afford 
facilities for the instruction of medical 
students in the treatment of diseases of 
the eye. At first the allopaths had charge 
of the treatment but, as the Hospital 
did not prosper under this system, it was 
placed in the hands of the homeopaths 
who continue its long and praiseworthy 
career in association with Flower-Fifth 
Avenue Hospital and New York Medical 
College. 


THE 


The Brooklyn Eye and Ear Hospital 
(fig. 6) was founded in 1868 under the 
leadership of Agnew. Its birthplace was 


JROOKLYN EYE AND EAR 


a remodeled dwelling house. No sooner 
had it settled down than it was dispos- 
sessed to make room for the east approach 
to the Brooklyn Bridge while the west 
approach overshadowed the birthplace of 
the old Infirmary. It now carries on its 
enormous work in a building which for 
equipment, size, and beauty is the pride 
of the profession. 
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THE MANHATTAN Eye, EAR, AND 
THROAT HOspPiITAL 


The Manhattan Eye, Ear, and Throat 
Hospital (fig. 7) was opened in 1869, 
in a remodeled residence, also under the 
auspices of Agnew. At first it was em- 
powered by charter to treat only diseases 


Fig. 5 (Samuels). Henry D. Noyes. 


of the eye and ear, as its name then im- 
plied. Later a nose and throat department 
was instituted and still later a department 
of nervous diseases added. It is 
authorized to conduct a school for the 
teaching of these subjects, The Manhat- 
tan is famous not only for the wealth of 


was 


its clinical material but also for the va- 
riety of activities carried out under its 
roof. Here the idea for the Eye Bank to 
ensure material for corneal transplanta- 
tion originated. Here is conducted a 
clinic devoted exclusively to the treatment 
of glaucoma, sponsored by the National 
Society for the Prevention of Blindness. 
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Fig. 8 “(Samuels). Herman Knapp Memorial 
Eye Hospital. 


THe HERMAN KNAPP MEMORIAL EYE 
HosPITAL 


In the minutes of a meeting of the 
Academy, in 1868, there is an entry that 
Herman Knapp, late Professor of Oph- 
thalmology of Heidelberg, was _intro- 
duced. Although insignificant in itself, 
this scene marked the beginning of a 
career that was to exert a profound in- 
fluence. A year later, under charter by 
the state, Knapp opened the Ophthalmic 
and Aural Institute in two private resi- 
dences. It was conducted after the pat- 
tern of Graefe’s famous eye clinic in 
Berlin, where the poor crowded into the 
lower stories while the rich thronged into 
the upper ones. Fye hospitals in New 
York had been solely the refuge of the 
poor. The well-to-do were operated upon 


in their own homes. The admission of 
private patients into the Institute made 
scandal, which sounds strange today when 
private, semiprivate, and ward-private 
patients all but dispossess the indigent, 
The Institute grew so rapidly that in a 
brief period only the New York Eye and 
Ear Infirmary and the Massachusetts 
Charitable Eye and Ear Infirmary drew 
more patients. Its independent life 
spanned 70 “honorable years.” More re- 
cently, it was known as the Herman Knapp 
Memorial Eye Hospital (fig. 8). Finally, 
in 1941, it was merged with the Eye In- 
stitute of the Presbyterian Hospital. 


THE HarRLeM EYE AND EAR INFIRMARY 


The Harlem Eye and Ear Infirmary 
(fig. 9) received corporate powers in 
1881. It was the first special hospital lo- 
cated north of 41st Street. It began ina 
little room back of a plumber’s shop, the 
most lowly birthplace of any. Largely 
through the efforts of public-spirited 
residents of the neighborhood, a splendid 
structure has been provided. 


Tue New AMSTERDAM EYE AND Ear 
HospPitTAL 


The New Amsterdam Eye and Ear 
Hospital was established in 1888. It was 
destined not to advance beyond the al- 
tered private-residence stage. In 1911 it 
received permission from the courts to 
sell its property and “cease to exist”— 
an example of what happens when a 
hospital gets too deeply into debt! 


Bronx Eve AND EAR INFIRMARY 


The Bronx Eye and Ear Infirmary 
(fig. 10) received its license from the 
State Board of Charities in 1901. It is 
maintained primarily for the benefit of 
all persons unable to pay, suffering from 
disease of the eye, ear, nose, and throat. 
Its modern building bears witness to its 
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Fig. 9 (Samuels). The Harlem Eye and Ear Hospital. 


THe INSTITUTE OF OPHTHALMOLOGY 
In 1933, the Institute of Ophthalmol- 
ogy (fig. 11) came into being, under the 
most auspicious circumstances, as a unit 
of one of the world’s largest and richest 
hospitals. It is the only foundation in the 
city devoted exclusively to the eye. Fa- 
cilities for the treatment of ocular disease 
are combined with opportunities for sci- 


entific study. Its success was assured by 
the appointment of John Martin Wheeler, 
a gifted surgeon, teacher, and executive, 
as its first director. Its staff was largely 
recruited from that of the old Infirmary 
which has served as a sort of proving 
ground for almost every similar hospital 
in Greater New York. The Institute has 
set an example of a cultural kind by 


Fig. 10 (Samuels). The Bronx Eye and Ear Infirmary. 
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Fig. 11 (Samuels). The Institute of Ophthalmology. 


organizing a museum in which instru- 
ments, manuscripts, and letters of his- 
torical interest form the nucleus of a rare 
collection. The library contains 5,000 
bound volumes and over 5,000 reprints. 


THE NEWARK EYE AND EAR INFIRMARY 


Although the Newark Eye and Ear 
Infirmary is in another state, New York 
claims it as its own. It started in 1880, 
like others, in a remodeled residence. 
Faithful to its consecration, no patient 
has ever been turned away because of in- 
ability to pay. 


SURGERY 


Good surgery is traditional in New 
York, In the early days, ophthalmic 
surgery fell within the domain of the 
general surgeon. John Kearny Rodgers, 
one of the most distinguished surgeons 
of New York, as an eye operator, was 


described as being “quick, skillfull, and 
brilliant.” Rodgers taught Noyes, who 
paved the way for Weeks in plastic 
surgery, and Weeks taught Wheeler and 
Goldstein. So elegant and dexterous were 
the three in plastic work that men came 
from far and wide to witness it. Robert 
G. Reese and Edgar S. Thomson were 
noted for the success of their intraocular 
operations—to watch them was con- 
sidered to be educational. Jameson’s pro- 
cedure in muscle operations is a standard 
in surgery. Pressing forward in even 
greater refinement of technique, the sur- 
geons on active duty are worthy succes- 
sors. There is value in working in groups; 
thus, the staff of one hospital may excel 
in the extraction of cataract, the staff 
of another in glaucoma operations, and 
the staff of still another in corneal trans- 
plantation. As a matter of course, who- 
ever would keep abreast of ophthalmic 
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surgery comes to New York and makes 
the grand rounds. 


TEACHING 


It has been said that the creation of 
every hospital means at once the creation 
of a school. Scarcely had the old Infir- 
mary been started before an entry appears 
in the minutes that a series of lectures 
on the eye had been begun by Delafield. 
In the first years, in order to stimulate 
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to the schools of Europe. There is being 
given today by the Medical Department 
of New York University a postgraduate 
course on the eye which for organization, 
scope, and large number of students prob- 
ably surpasses any previous effort of its 
kind. The Instruction Hour conducted 
before each stated meeting of this Section 
serves good purpose. The Refresher 
Course, given here and there, is so timed 
as to come just before the meeting of 


Fig. 12 (Samuels). An aerial view of New York Hospital. 


the teaching of ophthalmology, the state 
went so far as to make an annual appro- 
priation, the Infirmary contracting to 
allow two physicians from each county 
to witness the practice and surgery. The 
first systematic course in ophthalmology 
was that given by the homeopathic New 
York Ophthalmic Hospital in the 1850s. 
This is the only hospital authorized by 
law to confer a degree: oculi et auris 
chirurgus (Surgeon of the eye and ear). 
The New York Ophthalmic and Aural 
Institute conducted courses that rivaled 
those that had hitherto lured Americans 


the American Board of Ophthalmology. 

Uninterruptedly through decades the 
New York Postgraduate School and Hos- 
pital and the New York Polyclinic Medi- 
cal School and Hospital have attracted a 
stream of students from all over the 
world, adding immensely to the prestige 
of ophthalmology in this city. The De- 
partment of Graduate Medical Instruc- 
tion of Mount Sinai Hospital, in its oph- 
thalmic division, has cause to be proud 
of the men it turns out. The New York 
Hospital, which sheltered the Infirmary 
from 1824 to 1826 and then withdrew its 


« 
ee 
ae 
ae it 
a 
> 
- 


i 


1090 BERNARD SAMUELS 


help, as if to make amends for lack of 
vision, now maintains in connection with 
Cornell University Medical College (fig. 
12) an eye department which is in all 
but name an institute. Who does not re- 
call with gratitude, at the threshold of his 
career, some assistant surgeon who, while 
inconspicuously bearing the brunt of the 
clinic, went out of his way to instruct 
and hand down the traditions of his spe- 
cialty ? 
RESEARCH 


In 1887, John E, Weeks (fig. 13) read 
a paper before this section entitled: ‘““The 


Fig. 13 (Samuels). John E. Weeks. 


Pathogenic Microbes of Acute Contagious 
Conjunctivitis, Based on 250 Cases Ob- 
served—Popularly Known as Pink Eye.” 
This was the fruit of the clinic and labo- 
ratory of the New York Ophthalmic and 


Aural Institute. In recognition of the 
fact that Knapp equipped and supervised 
the research work in this laboratory, 
which was the first of its kind in any 
eye hospital in the United States, it is 
fitting that an endowment, under the 
control of Columbia University, should 
bear the name of the Herman Knapp 
Memorial Foundation in Ophthalmology. 
The income derived from the endowment 
is expended for study, postgraduate 
teaching, and fellowships. 

The Ophthalmological Foundation, In- 
corporated, has for its chief purposes 
the organization of research in problems 
relating to blindness and the compilation 
and distribution of information on this 
subject in coperation with the National 
Society for the Prevention of Blindness. 
The Eye Surgery Fund, Incorporated, 
seeks to provide books, instruments, and 
models for the instruction of residents. 
To assist in solving an obscure surgical 
problem, it may defray the hospital ex- 
penses of the patient and provide the 
means for the publication of the case. 
The Eno Laboratory of the New York 
Eye and Ear Infirmary has accumulated 
thousands of microscopic preparations 
of the eye which are so classified as to 
be available for investigations. Not the 
least service rendered by the endowments 
is the scientific spirit that they are arous- 
ing. Whereas, formerly, research in hos- 
pitals was scarcely tolerated, now it is 
the avowed policy to foster it. 


LITERATURE 


A vast literature has emanated from 
the pens of New Yorkers in the form of 
books, treatises, monographs, atlases, and 
articles in current journals. To name a 
few, the textbooks by Noyes and Weeks 
were comprehensive and widely used in 
their time, Loring’s Textbook of O phthal- 
moscopy, with the ophthalmoscope that 
he devised, served to enlighten a whole 
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generation. Herman Knapp enriched the 
literature by the importance and number 
of his contributions. In 1869, he founded 
the Archives of Ophthalmology, in which 
the Transactions of this Section have al- 
ways appeared. T6rok and Grout’s Sur- 
gery of the Eye and Oatman’s Diagnosis 
of the Fundus Oculi came 
out in 1913. The Collected 
Papers of John Martin 
Wheeler, which reveal the 
progress of his surgical 
career from 1909 to 1938, 
are invaluable. May’s Man- 
ual of the Diseases of the 
Eye, now in its 17th edition, 
speaks for itself. The Eye 
and Its Diseases, edited by 
Berens, is consulted by all. 
Berliner’s Biomicroscopy of 
the Eye is indispensable in 
the library. Troncoso’s Jn- 
ternal Diseases of the Eye 
and Atlas of Ophthalmos- 
copy has been followed in 
rapid succession by Evans’ 
Introduction to Clinical Sco- 
tometry, Elwyn’s Diseases 
of the Retina, Hughes, Re- 
constructive Surgery of the 
Eyelids, and Berens and 
Suckerman’s Diagnostic 
Examination of the Eye. Duane’s transla- 
tion of Fuchs’s Diseases of the Eye, with 
his own chapter on muscles, aside from 
its inestimable medical value, is a literary 
product of the highest order. No such 
monumental opus as the System of Dis- 
eases of the Eye, in four quarto volumes, 
by Norris and Oliver of Philadelphia, 
has ever been attempted by New Yorkers, 
but, nevertheless, they have done their 
full share in the written word. 


Tue Locat Societies 


The New York Ophthalmological So- 
clety was organized, in 1864, by men 


who had formed warm friendships while 
pursuing their studies abroad. For many 
years the members met in one another’s 
homes, To this day a cordial and informal 
atmosphere pervades its meetings. The 
Brooklyn Ophthalmological Society is of 
proud lineage. Its meeting place is the 


Fig. 14 (Samuels). The New York Academy of Medicine. 


King’s County Medical Society Building, 
which houses a select and extensive col- 
lection of eye books. There is still another 
society, recently organized, the New 
York Society for Clinical Ophthalmology. 
Its chief aim is to make its programs 
valuable and instructive to younger men. 
Its meetings, preceded by an “instruction 
hour,” are held at the Academy. 


Tue New York ACADEMY OF MEDICINE 


The observance of the Centenary of 
the New York Academy of Medicine 
(fig. 14) is in a very particular sense of 
interest to ophthalmologists. It was Dela- 


the 
sed 
ny 
is 
the 
uld 
pp 
: 
ate i ii 
| 
in- a a 
a 
| era 
11S | 
dd, 
4 
k 
d 
1S 
0 
S 


1092 BERNARD 


field (fig. 15) who conceived the idea of 
an academy and it was he who became its 
first president. Rodgers (fig. 16) was 
one of its incorporators, and at his 
funeral, in 1851, the Academy attended 


Fig. 15 (Samuels). Edward Delafield. 


in a body. The Section of Ophthalmology 
is one of 12 sections into which the Fel- 
lows of the Academy are divided. In 
1885, ophthalmology and otology were 
combined to form one section. At the 
breaking up of this dual relationship, in 
1900, the regular meeting night, the third 
Monday of the month, fell to ophthal- 
mology and so it has been these 62 years. 
Almost the first act of the dual section 
was to appoint a committee to ascertain the 
number of books on these specialties in 
the library. The committee. reported 160 
books on the eye and 40 on the ear. Today 
the eye books and monographs number 
about 2,500 and on the racks are to be 
found some 30 current journals on this 
subject. The library of the Academy 
ranks second in size to that of the Sur- 


SAMUELS 


geon General’s in Washington. It con- 
tains many old and rare books on the eye. 
It is the repository of the minutes of the 
American Ophthalmological Society and 
the New York Ophthalmological Society, 

In spite of every facility for access to 
books that the Academy offers, New 
Yorkers vie with one another in collect- 
books, 
Notable are the fine libraries owned by 


ing and possessing their own 
Arnold Knapp, Ralph Lloyd, and Conrad 
Berens. 

An invitation to become a Fellow of 
the Academy is an honor not to be taken 
hghtly. This is the forum in which the 
Fellows from all the eye hospitals gather 
to present cases, read papers, and dis- 
cuss the medical affairs of the day. Here 
received and 


distinguished guests are 


Fig. 16 (Samuels) 


John Kearny Rodgers. 


entertained. Many associations endear 
these walls to us. Here, as death takes its 
toll, the work and measure of each Fellow 


is reverently recounted. In the midst of 
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this high celebration we should not be 
unmindful of those who, although not 
of our calling, have made this imposing 
fabric possible and have looked after the 
material concerns of hospitals and clinics 
through the years. 

In the progress of this paper on “New 
York as an Ophthalmological Center” it 
came to me as a surprise that nowhere is 
nowhere 


there vaster clinical material; 


is there more or better surgery ; nowhere 
greater facilities for teaching; and no- 
where are there so many incentives for 
research work. I trust that I am not too 
indulgent when I venture to express the 
opinion that in no metropolis in the worRl 
is the art and science of ophthalmology 
more sedulously cultivated than in New 
York. 
57 West 57th Street (19). 


DICUMAROL AND RUTIN IN RETINAL VASCULAR DISORDERS* 


Anous L. MacLean, M.D., CHARLES E. BRAMBEL,* PH.D. 
Baltimore, Maryland 


INTRODUCTION 


Two retinal vascular problems confront 
the ophthalmologist: (1) Hemorrhage 
following capillary weakness. (2) Occlu- 
sion as the result of thrombosis, periphle- 
bitis, atherosclerosis or constriction. To- 
day, chemotherapeutic agents are avail- 
able which show promise for alleviating 
some of these conditions. In-vivo anti- 
coagulants (heparin and dicumarol) for 
inhibiting the thrombotic process and 
preparations possessing vitamin-P prop- 
erties (hesperidin and rutin)* for de- 
creasing capillary fragility are being sub- 
jected to critical clinical evaluation, It is 
the purpose of this report to present the 
concomitant use of these two groups of 
chemical substances in vascular retinop- 
athies. 


*From the Wilmer Ophthalmological Insti- 
tute of the Johns Hopkins Hospital and Univer- 
sity and the Department of Clinical Biochem- 
istry, Mercy Hospital, Baltimore, Maryland 
Read at the 82nd annual meeting of the Ameri- 
can Ophthalmological Society, San Francisco, 
California, June, 1946 

* By invitation 

+The Abbott Laboratories, North Chicago, 
Illinois, generously supplied the rutin and hes- 
peridin used during the course of this investiga- 
tion. 


Since obstruction of the retinal veins 
was first described by Julius v. Michel in 
1878,; the matter has been the subject of 
almost continuous research, but even to- 
day many points, both in the etiology and 
the intimate mechanism of the obstruc- 
tion, are still unelucidated. The general 
mechanism of the occlusion is somewhat 
complicated depending usually upon 
events both in the arterial and the venous 
parts of the circulation. 

Duke-Elder* has described four stages 
in the mechanism of retinal venous occlu 
sion : 

(1) A slowing of the blood flow which 
is a necessary prelude to thrombosis. This 
process is usually determined by events 
occurring in the arteries and veins. The 
entrance flow may be diminished owing 
to a general loss in vascular tone, or fre- 
quently to mechanical constriction at the 
lamina cribosa by the proliferation of the 
surrounding connective tissue. The net 
result is an impedance of arterial flow and 
a damming back of venous return. 

(2) The formation of a roughened area 
on the endothelium. The roughening may 
be due to simple atheromatous enlarge 
ment of the adjoining artery causing in- 
dentation of the vein and trauma to its 
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endothelium. Most commonly, however, it 
is an expression of an endophlebitis of 
systemic origin for which no particular 
toxin but probably a large number must 
be held responsible. 

« (3) Upon this area cells and fibrin are 
deposited so that a nodule or organized 
thrombus protrudes into the lumen of the 
vein. The thrombus grows by accretion 
in the relatively stagnant blood stream 
until the lumen is reduced to a mere slit 
and the local circulation brought almost 
to a standstill, 

(4) Verhoeff* considers that thrombo- 
sis in the true sense is exceedingly rare, 
but that it is the proliferative activity of 
the vein endothelium which continues to 
build up a nodule which similarly gradu- 
ally fills the lumen. A review of the cur- 
rent evidence reveals that such a process 
appears unlikely since obliterative endo- 
thelial proliferation in veins has not been 
established histologically. 

Heparin* has been used in retinal 
venous occlusion for short periods with 
encouraging results. However, there ap- 
pears to be some disagreement as to the 
efficacy of this anticoagulant therapy.® 
Dicumarol 4-g has likewise been used to a 
limited extent. It is our purpose to present 
the clinical application of anti-coagulant 
administration for long periods to ambula- 
tory patients. 

Dicumarol (3-3) Methylene-bis (4- 
Hydroxycoumarin) is a compound found 
in spoiled sweet clover which has been 
known to produce a hemorrhagic disease 
in cattle. It was isolated from spoiled 
sweet clover and later synthesized by 
Link® and his associates at the Univer- 
sity of Wisconsin. When dicumarol is 
administered orally, the prothrombin 
activity of the blood is reduced® and intra- 
vascular thrombosis,’ as well as intra- 
vascular coagulation, is inhibited. 

No evidence is available that damage 
to the endothelial lining is incurred dur- 


ing controlled treatment with dicumarol, 
The factors involved in capillary bleeding 
are still obscure and the subject of many 
conjectures. 

Anticoagulants may be used for inhib- 
iting the conversion of fibrinogen to 
fibrin. In this manner the enlargement 
of the clot by continued fibrin deposition 
may be prevented. The performed throm- 
bus, if its growth is checked, may in a 
number of instances retract, leaving a lu- 
men for the passage of blood. Substances 
manifesting antipurpuric properties® (ru- 
tin® and hesperidin”® were used to decrease 
capillary fragility when present. 


CLINICAL MATERIAL 


The present series includes 21 cases of 
a number of vascular retinopathies ob- 
served in private practice (table 1) ; that 
is, tributary occlusion, two; central vein 
occlusion, partial, six; diabetic retinop- 
athy, four; degenerative retinopathy, 
five; central serous retinopathy (angio- 
spastic), two; and Eales’ disease, two. 
The age of the patients varied from 34 
to 72 years. With the exception of the 
two patients with Eales’ disease (who 
were placed on rutin administration 
alone), all the patients received dicumarol 
ranging from 4 to 40 weeks’ duration. 
The two cases of tributary thrombosis 
were placed on dicumarol alone,* while 
the remainder of the patients were sub- 
jected to concomitant administration of 
rutin and dicumarol. Detailed ophthal- 
moscopic examination of the patients was 
made periodically during the course of 
treatment with dicumarol and rutin. 


RATIONALE 


Premonitory signs of vascular retinop- 
athies are not often recognizable, and 
hence the initial process cannot be pre- 


vented. Four processes are involved: 


* Rutin was not available at that time. 
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hemorrhage, thrombosis, atherosclerosis 
and exudative congestion. These _ will 
be considered under three general head- 
ings: (1) Thrombosis primary and hem- 
orrhage secondary; (2) Hemorrhage 
primary and thrombosis secondary; and 
(3) Degenerative retinopathy. 


THROMBOSIS PRIMARY—HEMORRH AGE 
SECONDARY 


Thrombosis results in building up of 
the back pressure with engorgement of 
vessels with blood. The consequence of 
this condition is a rupture of the vessels 
from the breakdown of vessel wall elastic- 
ity, giving rise to hemorrhagic areas. Sec- 
ondary thrombosis in the damaged cap- 
illaries may take place as a protective 
mechanism. This thrombotic process may 
progress and contribute to the existing 
pathologic picture resulting in a decreased 
vascular efficiency, 

Under such circumstances dicumarol 
or other in-vivo anticoagulants to inhibit 
the existing thrombotic tendencies would 
be indicated. Also, rutin or other vitamin- 
P-like substances would be therapeuti- 
cally indicated to improve capillary integ- 
rity. The clinical conditions encountered 
in this catagory are tributary occlusion 
and central-vein occlusion, partial or com- 
plete. 


HEMORRHAGE PRIMARY—THROMBOSIS 
SECONDARY 


When hemorrhage is the primary 
cause of the retinopathic state, two gen- 
eral clinical conditions must be con- 
sidered : Hypertension and idiopathic cap- 
illary weakness giving rise to recurrent 
hemorrhages. In hypertension there may 
be a sudden increase in blood pressure 
together with an increased capillary fra- 
gility?? frequently attendant with this 
condition. The vessel walls rupture, giv- 
ing rise to a hemorrhagic area. Here 
again, secondary thrombosis occurs in 


the damaged capillaries as a protective 
mechanism and contributes to the existing 
pathologic picture. 

Under these circumstances, rutin or 
other vitamin-P-like substances to im- 
prove capillary integrity would be thera- 
peutically indicated. In a number of cases 
the Gothlin Index*® of capillary fragility 
is also increased. Dicumarol cautiously 
and conservatively administered would 
be indicated to inhibit differentially the 
thrombotic processes involved (about 60 
percent of normal prothrombin activity ). 
This routine of concomitant administra- 
tion of these two drugs should increase 
the rate of absorption of the hemorrhages, 
and the possibility of new ones should be 
reduced. 

In Eales’ disease, where recurrent hem- 
orrhages of questionable etiology occur, 
the same therapeutic indications should 
apply. 

The use of anticoagulants should not 
exaggerate the existing hemorrhagic pic- 
ture provided the above-mentioned con- 
ditions are meticulously observed. It is 
to be realized that experience, discretion, 
and satisfactory methods for the control 
of the coagulation system are of utmost 
importance. 


DEGENERATIVE RETINOPATHY 


Here one encounters an idiopathic, im- 
paired vascular efficiency resulting in 
localizing degenerative and proliferative 
processes with exudative congestion.” Lo- 
calized capillary occlusion or angiospasm 
may be the contributing factors. Admin- 
istration of dicumarol or other in-vivo 
anticoagulants to inhibit thrombotic tend- 
encies or cellular adhesiveness should 
facilitate circulation. Rutin or other vita- 
min-P-like substances to improve capil- 
lary integrity would also be therapeuti- 
cally indicated. 

Administration of adequate amounts of 
anticoagulant may prevent extension of 
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the thrombus. For economical reasons, 
and because of the ease of administration 
and control, dicumarol was selected as the 
anticoagulant of choice. While heparin 
institutes an immediate effect, its admin- 
istration raises practical difficulties. 


MetTHOopDs 


Prothrombin clotting-time determina- 
tions have been done by Quick’s™* method 
using a modified standardized thrombo- 
plastic reagent as described by Brambel :** 

“Four and one-half cubic cm. of 
freshly drawn blood was introduced into 
a graduated centrifuge tube containing 
0.5 cc. of tenth-molar solution of sodium 
oxalate. The tube was inverted several 
times and -centrifuged to obtain clear 
plasma. 

“In the performance of the test, 0.1 
ce. of clear plasma was placed in a small 
tube, to which 0.1 cc. of modified throm- 
boplastic reagent was added. After thor- 
ough shaking of the contents, 0.1 cc. of 
0.025 molar solution of calcium chloride 
was added to the mixture. A stopwatch 
. was started and the tube placed immedi- 
ately in a water bath adjusted to 37.5°C., 
in which it was tilted back and forth until 
the formation of a firm clot was observed. 
Normal undiluted plasma coagulated in 
thirteen to fifteen seconds. 

“Five-tenths cc. of clear, oxalated 
plasma was added to 3.5 cc. of 0.85 percent 
saline solution to obtain a 12.5 percent 
dilution. One-tenth cc. of this diluted 
plasma was pipetted into each of two 
small tubes. Thromboplastic reagent and 
calcium chloride solution (0.1 cc. each) 
were added to each one, and both tubes 
were placed in the water bath. They were 
tilted back and forth until a web clot ap- 
peared at the rim of the meniscus. Normal 
12.5 percent plasma clotted in eighty-five 
to ninety-five seconds, Usually, the two 
tubes showed a web clot simultaneously, 
but if small variations occurred, the two 
values were averaged.” 


Several investigations'® have shown 
that variations of prothrombin activity 
can be better detected with diluted plasma, 
particularly for demonstrating increased 
activity of the clotting components. 

All of our cases manifested an in- 
creased prothrombin activity; that is, 
decreased prothrombin clotting time of 
12.5-percent plasma. This finding has 
been interpreted as a manifestation of an 
enhanced clotting tendency of the blood 
of these patients compared to normal and 
is attendant with retinopathies rather than 
the cause of them. 

The Petechial Index of Gothlin was 
determined by the method modified by 
Griffith and Lindauer: “Technique of 
the Test: (1) Mark off a circular area, 
6 cm. in diameter, in each antecubital 
area. Mark off all blemishes and marks in 
this area that might be confused with 
petechiae; (2) place a standard blood 
pressure cuff about each arm, and main- 
tain in each a pressure of 35 mm. of mer- 
cury for 15 minutes. Lower the pressure 
and count and mark all petechiae within 
the two circular areas, using a good light 
and a magnifying lens of 5D or its equiv- 
alent; (3) one hour or more later, re- 
peat, using a cuff pressure of 50 mm. of 
mercury. 

“The Petechial Index is calculated as 
follows: To the number of petechiae 
occurring at 35 mm, of mercury multi- 
plied by 2, add the additional number 
occuring at 50 mm. Based upon the Pe- 
techial Index, capillary fragility is con- 
sidered to be: (a) normal, if the index is 
8 or less, (b) increased (abnormal), if 
the index is 13 or more, and (c) border- 
line, but probably abnormal, if the index 
is 9 or 12.” 

DosaGE 


No patient should be given dicumarol 
unless adequate laboratory facilities are 
available to check the prothrombin clot- 
ting time with appropriately standardized 
reagents. Otherwise, hazardous difficulties 
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may arise from failure to reproduce the 
desired depression of prothrombin ac- 
tivity. Experience and good judgment are 
essential in estimating dicumarol dosage 
on the basis of response of the coagula- 
tion system to the drug. Dicumarol was 
administered orally. 

An initial prothrombin clotting-time 
determination was made on each patient 
before dicumarol administration was be- 
gun. The first dose was 300 mg. In view 
of the experience with a number of cases 
by one of us (C. E. B.) (now totaling 
2.500) the next test was run in 48 hours, 
since the maximum effect of any given 
dosage is obtained after a period of 36 to 
48 hours. In this manner the hyperre- 
actors can be detected before the cumula- 
tive effect of several doses is manifest. 

A series of subsequent determinations 
were made at two-day intervals with 
dosages of 100 to 300 mg, to maintain a 
coagulation activity level of 50 percent of 
normal (never exceeding a prothrombin 
clotting time of 30 seconds for undiluted 
plasma). 

After it was satisfactorily demonstrated 
that the patient was not a hyperreactor 
and the response could be fairly well 
predicted, the patient was continued on 
dicumarol, returning to the clinic once a 
week for prothrombin clotting-time de- 
terminations and succeeding doses. 

Although this procedure has been used 
with success in this series of cases, it is 
not generally recommended and, indeed, 
it is not without hazard unless complete 
cooperation of the patient, his physician, 
and the laboratory is obtained. For ex- 
ample, in the event of increased body 
temperature or kidney involvement fol- 
lowing administration of other concomi- 
tant drug therapy, dangerous and unpre- 
dicted depression of prothrombin activity 
may be the consequence. Too much 
emphasis cannot be placed on this con- 
sideration. 


Concomitant oral administration of 
rutin in 60-mg. daily doses was the usual 
routine and was kept up for the duration 
of the combined therapy. The patients 
were periodically checked for evidence 
of capillary fragility by the Gothlin test.’® 
In some selected cases, 125 mg. daily were 
given. 

Toxic EFFECTS 

The two chemotherapeutic agents used 
in this series of cases presented minimal 
untoward side reactions. Reports in the 
literature reveal that dicumarol’? and 
rutin? have been administered continu- 
ously for a period up to 2% years without 
delayed toxic reactions. 

Several investigators'* have shown that 
dicumarol does not disturb the formed 
elements of the blood, nor does it affect 
the capillary fragility and clot retraction 
when conservatively administered. Evi- 
dence has been presented’® that capillary 
damage may result when 
amounts of this anticoagulant are used. 
The blood coagulation time is altered only 
after prothrombin activity is reduced be- 
yond 50 percent of normal. Undesired or 
excessive hypoprothrombinemia, should it 
occur, can be controlled’* by the intra- 
venous injection of 37.5 mg. of mena- 
dione bisulfite (72 mg. hykinone) or by 
fresh blood transfusion. 

Notwithstanding the reports of a fairly 
substantial percentage of hemorrhagic 
incidents in some clinics,’’ only one pa- 
tient in this series of 21 cases manifested 
transitory frank hematuria and none 
showed microscopic hematuria. The ex- 
planation may be found in the fact that 
conservative administration of this anti- 
coagulant to ambulatory patients was 
meticulously carried out. Occasional 
nausea or headache and a mild diarrhea 
(usually after the first dose) were the 
only immediate side effects noted. These 
disturbances were easily controlled. 

The induced hypoprothrombinemic 
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state did not involve permanent func- 
tional impairment of the liver. On the 
contrary, return to a normal state of pro- 
thrombin activity within 72 hours was ob- 
served following cessation of dicumarol 
dosage regardless of the length of the 
period of administration. Pharmacologic 
and toxicologic investigations'® support 
these findings. 

No toxic manifestations were observed 
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nite decrease in the prothrombin clotting 
time of dilute plasma compared to normal 
controls. These observations together with 
the ophthalmoscopic findings served as 
the basis for anticoagulant therapy. 

In over half of the cases, rutin or hes- 
peridin was administered-as prophylaxis 
for possible capillary weakness. However, 
increased capillary fragility, as deter- 
mined by the Gothlin Index, was positive 


TABLE 1 


RESULTs IN A SERIES OF 21 CASES OF A NUMBER OF VASCULAR 
RETINOPATHIES TREATED WITH DICUMAROL AND RUTIN 


throm- icum- | 
Case bin 12.5% — arol Total | Ww — | ee | — | Hemorrhages 
Num-| Name | Sex | Age] Time — Weeks | Rutin | Exudates 
hier Un- Plasma | arol |Adminis-| Mg. |Adminis-| Ther- | Ther- | ss 
diluted | Mg. tration tration apy apy | 
Plasma 
Tributary Occlusion 
[jJ.8 | M. | 45 14 | 65 | 4700 5 | 0 | 0 20/100 | 20/20 | Cleared 
| FL.R | F. 70 ms - i 74 16000 40 0 | 20/70 | 20/70 | Clearing 
Central-vein Occlusion, Partial 
3. ...m. M. | 72 12 73 | 9200 18 | 0 | 0 | 20/100 | 20/20 | ge 
4. es M. 50 16 94 2600 9 0 0 20/200 | — | o follow-up 
5. L. K. F. 68 15 64 4150 | 9 | 0 0 H. M. 20, 200) Cleared, atrophic 
| changes 
6. M. K. M. | 34 13 73 4300 | 14 5200 14 20/400 | 20/100, Clearing 
ae W. M. M. | 58 15 70 4300 | 14 5880 14 | 20/100 | 20/30 | Clearing 
8. G.N. M. | 72 15 72 | 5400 20 8520 20 20/200 | 20/50 | Clearing 
Diabetic Retinopathy 
9. A. C. M. | 68 14 f 56 | 7800 24 2160 8 20/50 20/30 | Cleared 
10. L. K. M. | 58 15 71 | 11200 24 6480 18 20/200 | 20/70 | Clearing 
11. M. M. | F. 60 13 60 700 4 0 0 20/50 — | No follow-up 
$2. H. R. M. | 63 16 73 | 1300 4 0 0 20/400 | 20/50 | Clearing 
20/400 | 20/100 
Degenerative Retinopathy 
13. E. H. F. 56 12 68 4400 25 5560 20 20/100 | 20/30 | Clearing 
14. V. L. F, 77 14 61 5300 15 3800 14 20/100 | 20/70 come clearing, 
Atrophic changes 
15. |M. McC.| F. 61 14 64 3300 10 4200 10 20/600 | 20/200} Some absorption 
16. 3 M. | 65 14 76 28900 40 0 0 20/70 20/30 | Cleared 
17. F.R M. | 78 15 48 3500 14 0 0 20/50 20/40 pe atrophic 
changes 
Central Serous Retinopathy (Angiospastic) 
18. | S. F. | F. {32/ 16 | 72 | 1500 | 3 | 1260 3 | 20/40 | 20/20 | Clearing 
19. | M.M M. | 35 | 14 | 61 | §400 14 | 3480 7 | 20/70 20/20 | Cleared 
Eales’ Disease 
20. P. F 60 | | 3660 9 | Clearing 
| ES. F. | 40 is | 57 — — /11120 20. | Clearing 


with rutin. Repeated analysis of clinically 
significant components of blood chem- 
istry and cellular elements showed no 
deviation from normal as a consequence 
of the use of this drug. 


DISCUSSION OF RESULTS 


The present series of cases of various 
retinopathic conditions manifested a defi- 


only in cases of idiopathic hemorrhagic 
disease ( Eales’ disease). 


The thesis that in-vivo coagulation- 


activating substances may be liberated in 
the blood stream is suggestively supported 
by the results obtained from anticoagu- 
lant administration by depressing the 
activity of one of the major components 
of the blood coagulation system; that is, 
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prothrombin. The interpretation of the 
pathology of the various retinopathic con- 
ditions presented in this paper is based on 
derangement of the blood coagulation 
system involving vascular efficiency.’® 


CASE REPORTS 
TRIBUTARY OCCLUSION 

The two cases of tributary occlusion 
(table 1, cases 1 and 2) showed an in- 
creased rate of improvement in visual 
acuity with disappearance of hemorrhages 
and exudates during treatment with di- 
cumarol. No recurrence of symptoms was 
noted. 

Case 1. Tributary occlusion of upper 
temporal vein. J. S. E., a 45-year-old 
white man, upon clinical examination in 
January, 1945, revealed hemorrhage and 
edema from the upper temporal vessels 
to the macula in the right eye involving 
tributary occlusion of the upper temporal 
vein, The vision at this time was 20/100. 
No improvement was noted for four 
months. 

On April 23, 1945, the vision was still 
20/100 when anticoagulant therapy was 
started. The initial prothrombin clotting- 
time determination showed a marked de- 
crease in the clotting interval for diluted 
plasma; that is, 65 seconds (normal 85 
seconds). After an initial dose of 300- 
mg. dicumarol, the prothrombin was 
altered only slightly, indicating a mildly 
refractory nature of the coagulation 
system. This patient required 600 mg. 
weekly in 200-mg. doses every two days. 
Dicumarol administration was continued 
for seven weeks with the prothrombin 
mechanism reduced to approximately 50 
percent of normal when compared with 
standard dilution curves. 

In May, 1945, ophthalmoscopic exami- 
nation revealed that the hemorrhage was 
absorbing slowly and the vision was 
20/40. An examination in September, 
1945, revealed that absorption of the 


hemorrhage was practically complete and 
the vision was 20/20. A wedge-shaped 
sector at the macula was the last to ab- 
sorb. In February, 1946, some pigmentary 
atrophic changes were noted with whitish 
lines and tortuous vessels in the area that 
had been involved. No hemorrhagic mani- 
festations were visible, 

Comment. This patient showed very 
slow improvement during the four months 
preceding anticoagulant therapy, vision in 
the right eye remaining 20/100. Marked 
clinical improvement was noted after di- 
cumarol administration was started, and 
vision in the right eye increased to 20/20. 
After cessation of the therapy, vision con- 
tinued to improve to normal and has con- 
tinued so to the present time without anti- 
coagulant therapy. 


CENTRAL-VEIN OCCLUSION 

The rate of recovery of visual acuity 
and absorption of hemorrhages and exu- 
dates in the six cases of central-vein 
occlusion (table 1, cases 3-8; see figs. 1 
to 3) was somewhat variable. There is 
some indication that ophthalmoscopic 
changes occur more rapidly in the older 
age group (notwithstanding the compli- 
cation of arteriosclerosis) than in younger 
patients. 

No satisfactory theoretical or practical 
explanation for this observation can be 
advanced at this time. Three of the six 
cases in this group were placed on rutin 
as prophylaxis for capillary weakness. 
The Gothlin Index for capillary fragility 
was normal in all of these patients. The 
clinical course of the patients on concom- 
itant therapy was to all practical pur- 
poses identical with those on dicumarol 
alone. 

Case 3. Occlusion of central retinal 
vein, partial. Moderate retinal arterio- 
sclerosis. C. M. H., a 72-year-old white 
man, upon clinical examination of the eyes 
revealed moderate retinal arteriosclerosis. 
There was partial occlusion of the central 
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retinal vein of the right eye with hem- 
orrhages and exudates in the temporal 
half of the retina. In November, 1944, 
the vision was 20/200. Eight months later 
an examination revealed fewer hemor- 


C 


Fig. 1 (MacLean and Brambel). Case 6. Central vein occlusion. (A and B). Retinal photographs 
taken before beginning of treatment with dicumarol and rutin. (A) is a view showing optic nerve 
and surrounding area with venous engorgement, many large hemorrhages and extensive edema. 
(B) is a view of the macular and perimacular area showing large blotchy retinal hemorrhages. 
Hemorrhage and edema obscures the clear view of the retinal vessels. Vision 20/400. (C and D). 
Retinal photographs taken three months after beginning of treatment with dicumarol and rutin. 
(C) is the same area as (A), still showing venous engorgement, but hemorrhages are smaller and 
some absorption has taken place. (D) is the same area as (B), showing some absorption of retinal 
hemorrhages and a clearer view of retinal pattern. Vision 20/100. 


rhages and edema with the vision 20/100. 

A determination of prothrombin activ- 
ity on June 20, 1945, showed a decrease 
in the clotting time of diluted plasma. 
Dicumarol administration was started on 
this date and terminated October 20, 


1945, a period of six months. For four 
months the prothrombin activity 
maintained at about 50 percent of normal™ 
with dicumarol requiring about 500 to 609 

mg. per week. The patient tolerated the 


anticoagulant without any side reactions. 

The patient was examined ophthalmo- 
scopically in September, 1945. Vision of 
the right eye was 20/40, and only a few 
remaining hemorrhages above the macula 
were found. Slight macular edema was 
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Fig. 2 (MacLean and Brambel). Case 7. Central vein occlusion. (A). Retinal photograph taken 
before beginning of treatment with dicumarol and rutin. The appearance of the fundus showing 
engorged veins, hemorrhages and exudates. Vision 20/200. (B). Retinal photograph of same eye 
taken eight weeks after beginning of treatment with dicumarol and rutin. Only few hemorrhages 
remain. Vision 20/40. (C). Retinal photograph of same eye taken 10 weeks after beginning of treat- 
ment with dicumarol and rutin. The veins have returned to normal size and hemorrhages have 


practically all absorbed. Vision. 20/30. 


noted and the foveal reflex was fair. In 
December, 1945, vision of the right eye 
was 20/20, and the retina was completely 
clear. On May 24, 1946, vision of each 
eye was 20/20. Ophthalmoscopic exami- 
nation showed some newly formed tor- 
tuous vessels in the right eye above and 
below the macula. The veins were no 
longer engorged or enlarged and no hem- 
orrhages were present. A determination 
of prothrombin activity at this time again 
revealed a decrease of the clotting time 
of dilute plasma. 

Comment. This patient showed very 
slow improvement during the eight 
months preceding anticoagulant therapy. 
Clinical improvement was more marked 
after dicumarol administration. The use 
of anticoagulants was indicated by the 
increased clotting tendency as manifested 
by the shortened prothrombin time of 
diluted plasma. It is of special interest 
that retinal vascular improvement was 
noted when the coagulation mechanism 
was disrupted to 50 percent of normal for 
four months in an arteriosclerotic patient. 
There was no evidence of peripheral cap- 
illary weakness at any time, 


DIABETIC RETINOPATHY 

Some of the etiologic factors in diabetic 
retinopathy may be attributed to vascular 
sclerosis.? In this respect the use of a 
readily controlled anticoagulant adminis- 
tered for an indefinite period of time 
should be helpful in eliminating throm- 
botic conditions and tendencies associ- 
ated with the disease. 

Four cases of diabetic retinopathy 
(table 1, cases 9-12; see fig. 4) showed 
improvement of visual acuity and absorp- 
tion of hemorrhages when treated with 
dicumarol. No increase in capillary fra- 
gility was observed in thts group of 
patients. However, two of four patients 
were placed on rutin administration si- 
multaneously with dicumarol. Here again, 
as noted above, the clinical course of the 
two sets of patients was identical. 

The only logical explanation for oph- 
thalmoscopic improvement in our: series 
of diabetic retinopathic patients probably 
lies in the fact that thrombotic tendencies 
were inhibited by the anticoagulant with 
resulting increased vascular efficiency 
followed by clearing of the involved ret- 
ina. Also, it is of special significance that 
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no recurrence of symptoms was noted 
during course of therapy. The interpre- 
tation of this clinical condition on the 
basis of other etiologic factors must not 
be minimized. Our present series of cases 


and tortuous macular arterioles. There 
was some edema and exudation in the 
macular area. Vision in the right eye was 
20/50; left eye, 20/20. 


A determination of the prothrombin 


D 


Fig. 3 (MacLean and Brambel). Case 8. Central vein occlusion. (A and B). Retinal photographs 
of nerve and surrounding area showing engorgement of veins, scattered hemorrhages and edema. 
Taken one month after beginning of treatment. A large flame-shaped hemorrhage is seen below 
the disc along the course of the lower temporal vessels. Vision. 20/400. (C and D). Retinal photo- 
graphs taken six months after beginning of treatment with dicumarol and rutin. Views of same 
areas corresponding to (A) and (B). Practically all the hernorrhages have absorbed. A clearer 
view of the retinal pattern is obtained showing less venous engorgement. Vision. 20/50. 


is too small, and final critical evaluation 
must await findings from larger numbers. 

Case 9. Diabetic retinopathy. Arterio- 
sclerosis, Grade 2. Scattered retinal hem- 
orrhages and exudates. A. C., a 68-year- 
old white man, with mild diabetes and 
arteriosclerosis revealed upon ophthal- 
moscopic examination in November, 1945, 
scattered pin-point retinal hemorrhages 


activity on November 20, 1945, showed 
a decrease in the clotting time of dilute 
plasma (56 seconds compared to 85 sec- 
onds for the lower limit of normal). Di- 
cumarol administration was started on 
this date and has been continued without 
interruption to the present date. This 
patient has been on continuous anticoagu- 
lant administration for eight months with 
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his prothrombin activity reduced to about 
50 percent of normal. The average dicu- 
marol requirement to maintain this level 
was 300 mg. per week, 100 mg. being 
taken on alternate days. A total of 5,800 


1103 


rhages and exudates were observed. On 
April 15, 1946, the right eye was entirely 
clear of hemorrhages and exudates in the 
periphery. Some edema and a few fine 
pin-point hemorrhagic dots were still 


D 


Fig. 4 (MacLean and Brambel). Case 10. Diabetic retinopathy. (A and B). Retinal photographs 
taken on same day three months after beginning of treatment with dicumarol and rutin. Scattered 
hemorrhages and exudates are seen. (C and D). Retinal photographs of same eye six months after 
beginning of treatment with dicumarol and rutin. Some absorption of hemorrhages is seen. Vision 


20/50. 


mg. dicumarol has been administered. 

On February 23, 1946, capillary fra- 
gility, as determined by the Gothlin test, 
was negative. However, 40-mg. rutin 
daily were given orally and continued as 
of the present date. Rutin was used in this 
case as prophylaxis for potentially in- 
creased capillary permeability. 

In March, 1946, vision in the right eye 
was 20/30; left eye, 20/20. Fewer hemor- 


present in the lower part of the macula. 
Comment. This patient presenting mild 
diabetes and arteriosclerosis Grade 2, with 
scattered peripheral pin-point hemor- 
rhages and generalized edema and exuda- 
tion in the macula showed some improve- 
ment after six months of anticoagulant 
therapy. The use of anticoagulants was 
indicated by the increased clotting tend- 
ency as manifested by the shortened 
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prothrombin time of diluted plasma. 


Although there was no evidence of pe- 


ripheral capillary weakness, rutin therapy 
was instituted as prophylaxis. There was 
slight improvement in vision and gradual 
but progressive clearing of hemorrhages 
and exudative processes. 


SPASM OF CAPILLARIES 


The retinopathic condition manifested 
by macular and premacular edema with 
attenuated vessels may be the result of 
spasm of the capillaries or toxic processes 
of an allergic etiology.2 Two such cases 
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pairment to explain the clinical condition. 
This idea is supported by the finding that 
in a very short time on concomitant anti- 
coagulant and rutin therapy the lesions 
cleared and normal visual acuity was re- 
stored. It is suggestive to presume that 
toxins in some manner were rendering 
the capillary beds inefficient, resulting in 
edema. Also, there may have been some 
obstruction of capillaries with soft clots, 
But with the increase in capillary effi- 
ciency the inflammatory condition sub- 
sided. 

It is to be 


borne in mind that the 


A 


Fig. 5 (MacLean and Brambel). Case 18. Central serous retinopathy (angiospastic). 


B 
(A). 


Retinal photograph of left eye one week after beginning of treatment with dicumarol and rutin. 
Shows marked attenuation of branch of inferior temporal artery leading to macular area and milky 
white appearance with edema in and below the macula in lower part of the macula supplied by this 
vessel. Vision 20/40. (B). View of same eye two weeks after beginning of treatment with dicumarol 


and rutin showing retinal vessel slightly larger with some absorption of edema. Vision 20/30. 


(table 1, cases 18-19; see fig. 5) are pre- 
sented in our series. Ophthalmoscopically 
both patients showed impaired visual 
acuity and the other usual signs and 
symptoms of this condition. Ordinarily, 
prognosis is relatively favorable in such 
cases provided the symptoms are of short 
duration. Both patients were started on 
combined therapy within a short time 
after onset. 

It is tempting to presuppose that the 
finding of a decreased clotting interval 
of diluted plasma compared to normal 
was a premonitory sign of vascular im- 


number of cases is small and further 
follow-up studies and additional patients 
will have to be analyzed before a definitive 
clinical evaluation is possible. It is of 
special interest that neither dicumarol nor 
rutin contributed to the toxic condition. 

Case 19. Central serous retinopathy 
(angiospastic). M. M., a 35-year-old 
white man, upon ophthalmoscopic exami- 
nation in January, 1946, showed in the 
right eye an annular swelling surrounded 
by a ring-shaped light reflex in the macu- 
lar area and marked narrowing of one 
of the main arterioles leading to this area. 
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The vision, which commenced to blur 
three days previously, was 20/70. 

Prothrombin clotting-time determina- 
tion revealed a decreased clotting interval 
of diluted plasma. Dicumarol administra- 
tion was started and the prothrombin 
activity was maintained at 50 percent of 
normal for three months. Rutin (60 mg. 
daily) was given for the last two months. 

Comment. In three months the edema 
subsided. The attenuated arteriole was 
larger and more normal in appearance, 
and the vision was 20/20, Five months 
after onset there have been no further 
recurrences and medications have been 
discontinued. 


EALES’ DISEASE 


Two cases of recurrent idiopathic ret- 
inal hemorrhage? (Eales’ disease) (table 
1, cases 20-21) are presented in this 
series. These patients manifested a 
strongly positive Gothlin Index. Rutin 
alone was the drug of choice. Following 
administration of this flavonal glucoside, 
improvement in visual acuity corres- 
ponded to restoration to normal of capil- 
lary weakness. 

Case 20. Eales’ disease. Perivascu- 
litis with recurrent vitreous hemorrhage 
and uveitis. E. P., a 60-year-old woman, 
in June, 1944, developed iridocylitis in 
the left eye. View of the fundus was ob- 
scured by the vitreous haze. When this 
cleared, she was found to have a large, 
whitish chorioretinal lesion temporal to 
the macula with much perivascular 
sheathing of the adjoining retinal vessels. 
There was a mild generalized arterio- 
sclerosis, with the blood pressure 170/95 
mm, Hg. Previously, there was a chronic 
cholecystitis which later became acute, 
necessitating an emergency cholecystec- 
tomy. The intracutaneous tuberculin test 
was markedly positive up to 1:1,000,000 
dilution. She was given tuberculin ther- 
apy. There were mild recurrences of the 


inflammatory reaction and vitreous haze 
for almost a year. 

In October, 1945, a similiar condition 
developed in the right eye and for five 
months the clinical course was character- 
ized by recurring attacks of vitreous hem- 
orrhage and uveal inflammation followed 
by slight clearing of the media with im- 
provement in the vision. In March, 1946, 
the vision was down to 2/200, and all 
fundus details were obscured by the vit- 
reous haze. Capillary fragility, as meas- 
ured by the tourniquet test, was found to 
be markedly positive. Rutin (60 mg. 
daily), was started. Following this, im- 
provement was almost dramatic. There 
was no more vitreous hemorrhage and 
the existing opacity cleared and absorbed 
rapidly with vision back to 20/30 in three 
weeks’ time. 

Comment. This patient responded very 
favorably to rutin administration with 
clearing of vitreous and retinal hemor- 
rhages. It is tempting to presume that 
the effect of the rutin was to improve 
capillary integrity sufficiently with the 
result that an efficient capillary bed in the 
retina was formed whereby absorption of 
hemorrhage and vitreous cloud was fa- 
cilitated, 


DEGENERATIVE RETINOPATHIES 


The primary etiologic factors for de- 
generative retinopathies (table 1, cases 
13-17; see fig. 6) probably rest upon 
vascular sclerosis.? Anticoagulant therapy 
should forestall the secondary process of 
thrombosis. Improvement of visual acuity 
has been uniformly obtained in all the 
patients in this series. Evidence is pre- 
sented which indicated that anticoagulants 
have to be administered continuously for 
an indefinite period of time since cessa- 
tion of anticoagulant therapy results in 
regression of symptoms. How advan- 
tageous and efficacious such a course of 
therapy will be remains to be established 
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by further ophthalmic study. These find- 

ings open a new field of research into 

degenerative vascular retinopathies. 
Case 13. Disciform retinal degenera- 


tion, bilateral. E. H., a 56-year-old 
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generative macular lesion about a disc 
diameter in size having the appearance 
of an arrested Junius Kuhnts’ type of 
degenerative retinitis. The vision was 
1/200 eccentric. 


C 


D 


Fig. 6 (MacLean and Brambel). Case 13. Degenerative retinopathy. (A). Retinal photograph 
of right eye taken one month after beginning of treatment with dicumarol and rutin. This view 
shows early disclike central retinal degeneration with hemorrhage. Some absorption has taken 
place. Vision 20/100. (B). Same area as Figure 6A but taken four months after beginning of 
treatment. Vision 20/40. (C). Same area as Figure 6A but taken six months after beginning of 
treatment with dicumarol and rutin. This view shows breaking up and some absorption of the 
crescentic hemorrhage. Vision 20/30. (D). Retinal photograph of the left eye of same patient 
showing disclike central retinal degeneration of two years’ standing. Vision 1/200 eccentric. 


woman, noticed blurring of vision of the 
right eye about three weeks before treat- 
ment was started. There was a circum- 
scribed hemorrhagic lesion in the macula, 
and vision was 20/100. 

Five years previously she had what she 
described as a hemorrhage in the left eye. 
There was a circumscribed, white, de- 


Treatment with dicumarol was started 
on November 19, 1945, and continued 
until May 16, 1946. Rutin (60 mg. daily) 
was started on January 13, 1946, and is 
still in progress. Prothrombin activity has 
been maintained at 50 percent of normal, 
requiring 300-500 mg. per week. 

In three months’ time the hemorrhage 
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had cleared from the central macular area, 
leaving a small crescent-shaped area be- 
low the fovea, and the vision had improved 
to 20/30. In another three months the 
lesion had cleared entirely and dicumarol 
administration was discontinued, but 
rutin therapy was kept up. 

One month following the discontinu- 
ance of the anticoagulant the vision was 
again down to 20/70, an ophthalmoscopic 
examination showed recurrence of macu- 
lar hemorrhage. Administration of dicu- 
marol was resumed and to date there has 
been noticeable improvement with the 
vision 20/50. Ophthalmoscopically, the 
macular hemorrhage is absorbing. At 
present, a small crescent-shaped hemor- 
rhage remains below the fovea and there 
are some pigmentary and cystic changes. 

Comment, This patient responded fa- 
vorably to anticoagulant therapy and 
when it was discontinued, regression of 
vision and recurrence of lesions took 
place. This case illustrates the necessity 
and efficacy of long-term anticoagulant 
administration in degenerative types of 
retinopathy. 


CONCLUSIONS 


The validity of our conclusions—that 
dicumarol and rutin possess therapeutic 
value in venous thrombosis and the ab- 
sorption of retinal hemorrhages—depends 
on the admission that the rate of ab- 
sorption of such blood extravasations in 


the patients here reported was greater 
and more rapid than could have been ob- 
served had no treatment been given. With- 
out clinical or laboratory controls, it is 
obviously impossible to verify this point. 
It was our opinion, however, that the 
absorption of the hemorrhages was de- 
cidedly more rapid than could have been 
expected in untreated cases. Especially 
is this true in the diabetic cases reported. 

1. Long-term administration of dicu- 
marol has been used efficaciously in central 
and tributary retinal occlusion, diabetic, 
degenerative, and central serous retinop- 
athies. 

2. Rutin has been found to decrease 
capillary fragility and has been used with 
benefit in recurrent retinal and vitreous 
hemorrhage. 

3. An increased clotting tendency has 
been observed in all our cases of vascular 
retinopathies. This is manifested by a 
decrease in the prothrombin clotting time 
for diluted (12.5 percent) plasma, 

4. Improvement in visual acuity has 
been accomplished in this series by main- 
taining the prothrombin activity between 
50 and 60 percent of normal up to a 
period of six months or more. 

5. Sufficiently significant results have 
been obtained to warrant further clinical 
evaluation of dicumarol and rutin in 
ophthalmology. 

1201 North Calvert Street (2). 

Calvert and Saratoga Strects (2) 
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RECESSION OF LIMBAL CONJUNCTIVA 


AN OPERATION FOR TREATMENT OF TRACHOMATOUS PANNUS 


M. Lomparpo, M.D. 
Brooklyn, New York 


Trachoma, still a widespread disease, 
a personal or family stigma, a_ social 
plague where prevalent, is always an in- 
teresting subject, however considered. 
Early superficial pannus and its accom- 
panying ulcers make the sufferer an in- 
valid for recurrent periods of time, and 
its degeneration into the thick, persistent, 
and richly vascular pannus of the entire 
cornea causes severe impairment of vi- 
sion, and, if equally developed in both 
eyes, produces chronic, perennial inva- 
lidism. The treatment of pannus varies 
from the local application of drugs to the 
simple, conservative, or more or less radi- 
cal operative procedures. 

I would like to describe herewith a 
surgical method which I have been per- 
forming in severe and persistent cases of 
the disease. 


OPERATIVE PROCEDURE 


A lid speculum, two fixation forceps, 
a double fixation forceps, a curette, a 
cataract knife, a needle holder, and six 
double-armed sutures of No.-3 braided 
silk are needed for the operation. 

Infiltration anesthesia of lids and up- 
per and lower fornices is usually suffi- 
cient. General anesthesia is employed in 
unruly patients. 

After the usual preoperative 
preparations have been made, the specu- 
lum is inserted and the conjunctiva is cir- 
cumcised as close to the limbus as possible 
(fig. 1) and then dissected all around to 
the limits of the fornices (fig. 2). The 
subconjunctival tissue is now carefully 
removed for about 6 mm. around the 
limbus, leaving a bare, clean sclera. The 
remnant of the conjunctiva at the limbus 


local 


is curetted away, and the blood vessels in 
the cornea still full of blood are split with 
the point of a cataract knife. The specu- 


Fig. 1 (Lombardo). The conjunctiva is circum- 
cised as close to the limbus as possible. 


zzz 


Fig. 2 (Lombardo). The conjunctiva is then dis- 
sected all around to the limits of the fornices. 


lum is now removed and a suture is ap- 
plied as shown in Figure 3-C, using the 
following procedure. 

While the upper section of the con- 
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junctiva is held and everted by a double 
fixation forceps (fig. 3-a) one needle of 
the double-armed silk suture is inserted 
in the scleral side of the conjunctiva at 


Fig. 3 (Lombardo). Suturing technique in the 
operation of recession of limbal conjunctiva. 


about 10 mm. from its margin (fig. 3-b), 
passed parallel to it for about 6 mm. with- 
out perforating the membrane, is brought 
upward between the conjunctiva and the 
sclera (fig. 3-C) and then out through 
the skin below the brow (fig. 3-D). The 
other end of the suture (fig. 3-e) is car- 
ried up and brought out near the first end, 
care being taken that the two ends of the 
suture come out in a converging direction. 
The ends of the suture are now pulled 
out making traction on the cut margin of 
the conjunctiva until this is recessed to 
about 6 mm. from the limbus and are 
then knotted on a small roll of gauze. The 
same procedure was followed on apply- 
ing all sutures. 

Figure 3, at A and B, shows the su- 
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tures properly inserted in upper lid and 
the conjunctiva recessed from the limbus 
upward, as well as the two ends of each 
suture knotted on the roll of gauze below 
the corresponding section of the brow. 

Figure 3, at D, E, and F, shows three 
other equidistant sutures inserted simi- 
larly in the lower section of the 
conjunctiva and brought out near the 
corresponding lower margin of the orbit. 
Figure 3 also shows, at G, how the in- 
cised margin of the conjunctiva has been 
recessed all around at an even distance 
from the cornea. 

After all sutures are applied the con- 
junctival sac is irrigated with bichloride 
of mercury solution (1.:5,000). Bichlo- 
ride of mercury ointment (1 :5,000) is ap- 
plied, and the eye is bandaged. The eye is 


Fig. 4 (Lombardo). The appearance of the eye 
after the sutures have been removed. 


dressed every day, and the sutures are al- 
lowed to remain in place until the sclera is 
seen to be covered by epithelium. 

The resulting appearance of the eye 
after the removal of the sutures is repre- 
sented by Figure 4. 
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DISCUSSION 


Recession of conjunctiva to treat pan- 
nus consists essentially in the permanent 
fixation of the incised limbal margin of 
conjunctiva away from the cornea. It is 
a new operative method based on the prin- 
ciple that the abnormal blood vessels of 
the cornea are to be properly and per- 


hyperplastic limbus. The advancing ter- 
minations of the small vessels appear to 
be surrounded by a grayish infiltration 
of lymphatic elements or to converge 
towards zones of avascular infiltration. 
These observations lead one to think that 
blood vessels either represent the origina- 
tor, the prime pathogenic manifestation, 


TABLE 1 
RESULTS OBTAINED FROM THE RECESSION OF LIMBAL CONJUNCTIVA FOR 


| vascular 


Case in | Age of | Eye Form of 
Number wy | Patient [Operated Pannus 
1 | M | 23 L Densely 
vascular 
| ( R Densely 
| || | vascular 
2 | F | 3 
Densely 
| | vascular 
3 M | 28 | R Slightly 
| vascular 
| | 
( -R Densely 
| vascular 
4 | M | 29 { | 
| | vascular 
5 F | 26 | I Thickly 
vascular 
R Slightly 
| | vascular 
6 I 32 
| Slightly 
| vascular 
| 
7 | M 34 | R | Slightly 


manently eliminated in order to cure the 
pannus. 

Biomicroscopic observations on begin- 
ning trachomatous pannus by M. Vele, 
A. Busacca and others reveal the pres- 
ence of capillaries running in the super- 
ficial layers of the cornea mostly in the 
upper section of this structure. The 
capillaries are seen to spring from the 
blood vessels of the conjunctiva and to 
reach the cornea through a somewhat 


| 


Vision Vision | Condition of | Inflam- 
Before After Cornea After| matory 
Operation | Operation | Operation | Relapse 
5/200 20/70 None 
Le. 20/100 None 
Bees 
c.f. at 15/200 Ségt None 
10/200 20/70 None 
20/100 = ae None 
S283 
8/200 20/100 None 
10/200 | 29 None 
~ 860 
2 
10/200 | 20/100 | Eg 32 None 
- 
| 10/200 20/50 None 


and the nutritive element of the pannus, 
or that they are at least essential to its 
formation, completion, and maintenance. 
As a consequence, the course of these 
blood vessels must be permanently dis- 
continued, if the pannus is to regress and 
disappear, 

It has been noted that if the conjunc- 
tiva is circumcised at the limbus, a 
marked ischemia and consequent pale- 
ness and thinning of the pannus manifest 
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themselves. Both of these conditions per- 
sist if the conjunctiva is prevented from 
reattachment to its original position. 
When reattachment takes place, the is- 
chemia is rarely followed by the disap- 
pearance of the pannus; but in most cases 
the blood vessels reappear in the cor- 
nea, the pannus reforms, and the pre- 
vious condition relapses and_ persists. 
This disappointing result has not oc- 
curred in the cases in which the opera- 
tion of conjunctival recession has been 
performed. 

Observation of the different steps of 
the operation and its postoperative course 
emphasizes these points: (1) While per- 
forming the operation, we incise the con- 
junctiva around the cornea and at the 
same time sever the conjunctivo-corneal 
blood vessels, thus cutting the main blood 
and nutrition supply to the pannus. (2) 
By recessing and fixating the incised 
margin of the conjunctiva at some dis- 
tance from the limbus, the reformation 
of the blood vessels in the cornea is ren- 
dered impossible. Since the blood vessels 
of the recessed conjunctiva become ter- 
minal-like, their previous terminations in 
the cornea become bloodless and in time 
atrophy. (3) This condition will be per- 
manent, since the conjunctiva is perma- 
nently fixed to the new position. 

It is worthy of remark that the con- 
junctiva, which the sutures hold far from 
the limbus at the time of the operation, 
will later, when the sutures are removed, 
be held in place by cicatricial bands 
formed along the wound channels. These 
bands unite the conjunctiva to the skin. 
Other cicatricial bands produce adhesions 
between the scleral surface of the con- 
junctiva and the underlying tissue, and 
there will be an all-around adherence of 
the incised margin of the conjunctiva to 
the sclera. In addition, the epithelium, 
coming from the borders of the wound, 
will cover the bare sclera shortly after the 
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operation and will prevent the conjunc- 
tiva from sliding along and becoming re- 
attached to its original place. 

The following advantages of the opera- 
tion have been noted: (1) There is a per- 
manent disappearance of the blood ves- 
sels from the cornea and consequent re- 
covery from the pannus, (2) More or 
less clearing of the corneal opacities takes 
place. The cornea becomes more trans- 
parent and vision is improved. (3) The 
ulcerative relapses of the cornea, which 
affect recovery from the 
symptoms of the trachoma, are ended. 
(4) Shrunken fornices are deepened. It 
should be pointed out here that in old 
trachoma the conjunctival fornices are 
eventually contracted and the upper one 
is exceedingly shallow if the mucotarsal 
resection has been performed. Evidently, 
if the cut margin of the conjunctiva is 
recessed for several millimeters and the 
entire membrane is displaced from the 
limbus towards the fornices, these for- 


distressing 


nices will become correspondingly deep- 
er, and the relation between the eyeball 
and the eyelids will be improved. 


SUMMARY 


The vascularization of the cornea rep- 
resents the only or the principal element 
of genesis and nutrition of the pannus. 
The permanent elimination of the blood 
vessels from the cornea is the best means 
to effect a cure, and the recession of the 
conjunctiva does this. The operation con- 
sists essentially in a permanent fixation 
of the circumcised margin of the limbal 
conjunctiva away from the cornea. By 
this means one can obtain permanent dis- 
appearance of the pannus, permanent im- 
provement of the visual conditions, the 
end of corneal ulcerations, and a deepen- 
ing of the fornices. These satisfactory re- 
sults have been obtained in all operated 
cases. The social significance of these re- 
sults is evident. 

142 Joralemon Street (2). 
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THE ORTHOPTIC TREATMENT OF THE VERTICAL 
MOTOR ANOMALIES* 


Mary Everist KRAMER 
Washington, D.C. 


This paper is the result of the study 
and treatment of 67 cases of vertical 
squint, most of which were complicated by 
a lateral squint (table 1). Since there is 
still much to be learned regarding the 
functional origin and the neurologic back- 
ground of vertical motor anomalies, the 
data obtained in this study is not con- 
clusive. 

The neurologic “question mark” of 
squint is a fascinating subject. We are 
only beginning to understand its impor- 
tance in the motor disabilities’ of the 
eyes. Further research and investigation 
of the neurologic factors involved are 
required. We should think of the neuro- 
physiology and neuro-anatomy of the 
motor apparatus in addition to the physi- 
cal and physiologic action of the extra- 
ocular muscles. 

The findings in these 67 cases and the 
results of their treatment make clear the 
need for treating orthoptically the verti- 
cal motor anomalies whose origins are 


*Read before the Orthoptic Symposium, 
American Academy of Ophthalmology and Oto- 
laryngology, Palmer House, Chicago, October 
13, 1946. From the Department of Ophthal- 
mology, The George Washington University, 
School of Medicine, Washington, D.C. 


functional as well as those in which there 
are lateral deviations. 

Correct diagnosis is the first and most 
important step in initiating treatment.’ 
No therapeutic measures should be insti- 
tuted without ascertaining whether the 
cause is functional or anatomical, the ex- 
act nature of the existing condition, and 
the prognosis. The terms, right hyper- 
tropia or left hypertropia, do not consti- 
tute a diagnosis; neither do the terms 
paretic right or left hypertropia. 


TYPES OF VERTICAL DEVIATIONS 

There are five types of recognized verti- 
cal deviations: 

1. Concomitant. An essential or me- 
chanical vertical deviation in which the 
hypertropia or hyperphoria is the same 
in all the cardinal fields of gaze, with or 
without correction of the refractive er- 
ror. 

2. Vertical deviations due to nuclear 
and infranuclear paresis.* A condition 
in which the vertical deviation is maxi- 
mum in the field of the elevating or de- 
pressing action of the paretic muscle. 

3. Vertical deviations due to supranu- 
clear paresis. Those deviations, affecting 
the associated movements of the eyes, 
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TABLE 1 


STUDY AND TREATMENT OF 67 CASES OF 
VERTICAL SQUINT 


Percent- 


Number 
age 
Cases with only one type of 
hypertropia 43 64.5 
Cases with moge than one type 
of hypertropia 24 35.5 
Cases complicated with a 
lateral tropia 56 83.5 
Cases without horizontal tropia 11 16.5 
Improved with orthoptic train- 
ing 51 76.1 
Unimproved with orthoptic 
training 12 17.9 


DIAGNOSIS 
Concomitant hypertropia 4 
Paretic hypertropia 16 24.0 
eseudo-paretic hyperphoria 2 
Dissociated vertical diver- 


gence 23 34 0 
Dissociated with paretic hy- 

pertropia 18 27.0 
Dissociated with pseudo- 

paretic hypertropia 2 3.0 
Intermittent squint in ado- 

lescents 3 


TREATMENT 
Postoperative treatment of 


vertical anomaly 8 13.0 
Cases with no fusion before 

training 21 35.0 
Cases treated surgically 15 16.0 
Neurogenic cases 35 56.0 
Amblyopia cases 32 53.0 
Improvement without or- 

thoptic training 4 6.5 


Cases with vertical squint in 
which there was a compli- 
cating lateral squint where 
the treatment for vertical 
took precedence 26 


which are caused by a weakness or paral- 
ysis originating above the motor nuclei in 
the pyramidal tracts or in the cortical 
centers. Since these types do not enter in- 
to the realm of orthoptics, they will not 
be discussed. 

4. Pseudoparetic hyperphoria.® This is 
a primary overfunction of one or both 
inferior obliques. This is believed to be 
due to absence of check ligaments. 

5. Vertical deviations of dissociated 
type.© These may be brought about by 
increased or abnormal innervations or by 
excitations from the centers of vertical 
divergence. These types are generally as- 
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sociated with other nervous factors un- 
related to the eyes and are present in 
most cases of poor fusion as well as in 
cases of high degrees of esotropia and 
exotropia. They are usually present after 
surgical treatment of a vertically acting 
muscle. 
TESTS FOR DIAGNOSIS 

the vertical 
anomalies, we have found that no one 


In our studies of motor 
test is sufficient to make a diagnosis. One 
cannot make a final diagnosis on the find- 
ings of the prism and cover test alone. 
By the same token the diplopia tests can- 
not be used as the only basis for the 
diagnosis. The diplopia tests are valueless 
and misleading in cases of abnormal 
retinal correspondence, or when the in- 
nate directional value of retinal elements 
has been changed. Before any therapy is 
instituted, these preliminary measures are 
necessary : 

1. A careful history should be taken. 

2. A study of the general neurologic 
condition as well as the general physical 
and psychologic status of the patient 
should be made. 

3. The results of the different tests— 
visual, refractive, the fixating eye, meas- 
urements in the cardinal fields of gaze 
as well as in the primary position— 
should be summarized. When a double 
hyperphoria is present (a right and left 
hyperphoria) these measurements should 
be made with each eye fixating. 

4. There should be a careful study of 
the eye movements to determine whether 
(a) they are of the quick, regular move- 
ments in up and down excursions, such 
as are seen in the concomitant and in 
the recent or partially recovered paretic 
types of vertical deviations; (b) if they 
are of the over-shooting type, moving too 
far in the direction necessary for fixation, 
then making a quick movement in the 
opposite direction to accomplish foveal 
fixation ; (this type of movement is often 
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noted after surgery on one or more of 
the extraocular muscles and sometimes in 
paresis of one or more of the extraocular 
muscles when the paresis is in a late 
stage and the contractures and overactions 
of the agonist and antagonist muscles are 
very excessive); or (c) if they are the 
slow, oscillating type of movement, some- 
times accompanied by a wheel-like ro- 
tation, typical of the dissociated vertical 
deviations. 

5. It should be determined whether or 
not the vertical squint is constant or in- 
termittent. 

6. The fusion status should be checked. 
It little or no fusion is present, a surgical 
procedure will result in little or no cor- 
rection of the squint in almost every case. 
If fusion is present,’ the vertical, as well 
as the lateral fusion amplitudes, and the 
cyclovergences must be measured. 

7. A correct diagnosis must be made. 

To our knowledge, the troposcope is 
the only type of major amblyoscope that 
permits correction of high degrees of 
hypertropia, such as are found in the dis- 
sociated vertical disturbances. This is im- 
portant because it is necessary to start at 
the angle of deviation and build up the 
fusional amplitudes from that point, just 
as one does in the lateral deviations. If 
there is a large degree of dissociated verti- 
cal deviation, it must be corrected at its 
maximum angle on the instrument. The 
vertical separation of the objects is gradu- 
ally reduced. This teaches the patient to 
hold the images of the two eyes fused and 
is continued until he can easily fuse with- 
out any prismatic correction or without 
any vertical separation of the visual axes. 
A vertical prism ladder can also be used. 
These procedures teach the patient volun- 
tary control of the vertical squint and 
give him an appreciation of diplopia at the 
vertical angle. This is especially true when 
dissociated vertical disturbances are pres- 
ent, because these patients do not appre- 


ciate vertical diplopia unless taught to do 
so. 

We have found that fusion training be- 
fore and after surgery on a vertically 
acting muscle is a necessary therapeutic 
procedure. During the first week or 10 
days after surgery, there are many ab- 
normal innervations activating these mus- 
cles. These innervations may produce a 
high overcorrection one day; the next 
day there may be no deviation; then on 
a succeeding day, there may be a definite 
undercorrection, followed again by an 
overcorrection, 

These variable findings make it most 
difficult to know how much benefit has 
been obtained surgically. Daily orthoptic 
observations and guarded fusion training 
during this period usually reduces or 
controls the abnormal innervations for as 
long as the fusion impulse takes prece- 
dence. Thus, in a very short time, the 
surgeon can objectively verify the amount 
of correction that has resulted from the 
surgical procedure and save the patient 
anxiety during those months following 
the surgery when abnormal innervations 
create such diverse amounts and types of 
deviation with accompanying diplopia. 

A retention suture, which can _ be 
loosened or tightened from day to day, 
will enable the surgeon to get a very ac- 
curate result, if he can determine what 
amount of vertical deviation is innerva- 
tional and what is mechanical or anatomic. 
It an orthoptic routine of fusional training 
and observation, including the vertical di- 
vergence fusional amplitudes, is instituted 
a few days after the operation, it will aid 
the surgeon in determining these factors. 


CONCOMITANT HYPERTROPIA 
In concomitant hypertropia, (hyper- 
phoria or tropia) the amount of vertical 
deviation is approximately equal in the 
whole field of fixation, with or without 


glasses. This is corroborated by the prism 
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and cover tests and the diplopia tests 
which correspond in their measurements 
and are constant. 

Often fusion training will relieve the 
patient of his symptoms, if the hyper- 
tropia is of low degree, but it will not 
correct the hypertropia. Teaching a pa- 
tient to overcome a low degree of hyper- 
phoria can be done as easily as teaching 
a patient to overcome an esophoria or an 
exophoria by increased fusional stimulus. 


Fig. 1 (Kramer). Case 1. Divergent strabis- 
mus of the right eye, with divergence excess 
and convergence insufficiency. This was the re- 
sult of an accommodative convergent squint 
which was overcorrected by glasses. The diverg- 
ence excess was a probable etiologic factor in the 
accommodative convergent squint. The divergent 
squint was cured surgically. The concomitant 
hyperphoria was relieved orthoptically but not 
cured. 


This is done by stimulating the innerva- 
tions from the opposite center of vertical 
divergence ; that is, if a patient has a right 
hyperphoria, the negative fusional verti- 
cal divergence is stimulated and strength- 
ened. In other words, the negative verti- 
cal divergence is restricted in its fusional 
range to the same extent that the fusional 
range of the positive vertical divergence 
amplitude is enlarged. Stimulation of the 
vertical divergences is accomplished on 
the major amblyoscope and the vertical 
prism ladder ; however, there is a limit of 
the fusional range beyond which it is 
impossible to enlarge. Usually the patient 
has to be trained to utilize the maximum 
innervation obtainable, thus enabling him 
to hold the visual axes level rather than 


to permit one eye to deviate higher or 
lower than the other. 

Attention should be given to the lateral 
fusional range. This also must be stimu- 
lated to its maximum, allowing the pa- 
tient to utilize the increased fusional in- 
nervations to hold the visual axes in 
proper position for the maintenance of 
comfortable, single binocular vision. The 
degree of esophoria or exophoria will de- 
termine to what extent the vertical de- 
viation can be overcome in a diverging or 
converging position. If an exophoria be 
present, binocular single vision will be 
more difficult to maintain in a converg- 
ing position. In cases in which a strong 
impulse to fusion is present and in which 
high lateral amplitudes are easily attained, 
prism correction for constant wear is not 
required. However, neuropathic types 
and cases with weak fusion do not re- 
spond well to orthoptic treatment. Cases 
are selected upon this premise. In the 
higher degrees of hyperphorias and tro- 
pias, prism correction is indicated if sur- 
gery is not done. 


CASE REPORT 

R. E., a boy, aged five years, was first 
seen in Dr. Sheppard’s clinic on October 
30, 1939. The diagnosis was: convergent 
squint (O.D.) accommodative. After 
occlusion of the right eye for amblyopia, 
there was a divergent squint (O.D.) for 
distance and near. The right hyperphoria 
was concomitant (fig. 1). The report of 
the ophthalmologist who had seen this pa- 
tient previously follows: “Patient was 
first seen March 24, 1939, with a right 
esotropia of 20 degrees with the follow- 
ing correction: O.D., +5.50D. sph. © 
+1.00D. cyl. ax. 90°; O.S., +5.50D. 
sph. —~ +0.75D. ayl. ax. 90°. Amblyopia 
right eye, with uncertain fixation, vision 
reduced to 20/100. The vision was 10/10 
in the left eye. After occlusion of left 
eye for four weeks, he developed an am- 
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blyopia in this eye and an exotropia. Re- 
sponded very well to orthoptics, vision 
became almost equal and eyes are straight 
with correction.” This history was cor- 
roborated by the mother. 

On October 30, 1939, the boy’s vision 
was, 20/40, each eye, for distance and 
near, without correction. Because of his 
accommodative convergent squint, the vi- 
sion, with both eyes straight, was only 
20/100. 

The Pcb was remote. There was an ex- 
otropia for near and distance with cor- 
rection. Without correction he was seen 
to turn in the right eye fleetingly. He was 
wearing the correction prescribed by the 
ophthalmologist who had seen him pre- 
viously. Without correction, with the 
prism and cover test, he measured 
orthophoria for distance and near; with 
correction, exotropia for distance, 10 to 18 
diopters ; exotropia for near, 6 diopters; 
with right hyperphoria, 2 to 4 diopters. 
His fusional amplitudes seemed normal. 
He left Washington with his parents and 
did not return until July 2, 1942. At that 
time his vision was: O.U., 20/70, with- 
out correction. He was wearing 1-diopter 
less hyperopic correction (+4.50D. sph: 
with cylinders) for each eye. On the 
synoptophore, with correction, he meas- 
ured exotropia, 18 diopters; right hyper- 
phoria, 2% diopters. He had no conver- 
gence fusional amplitude and a fusional 
divergence of 20 diopters. Under atropine 
he measured, prism and cover test, exo- 
tropia, 15 diopters for distance ; exotropia, 
15 diopters for near with right hyper- 
phoria, 2 diopters. He was given the fol- 
lowing prescription: O.U., +1.00D. sph. 
— +2.50D. cyl. ax. 90°. He had a 
marked fusional instability with the re- 
duced correction because of the right hy- 
perphoria. He also had a constant di- 
plopia. 

On September 14, 1942, he was given 
the following correction: O.D., +2.50D. 


cyl. ax. 90°, 3D. prism, base-down; O.S., 
+2.50D. cyl. ax. 90°. 

Since the amblyopia in the right eye 
had returned, occlusion by covering the 
lens of the glasses with nail polish was 
prescribed. On November 24, 1942, a 
Jameson recession of 4 mm. was per- 
formed on the right lateral rectus. On 
December 4, 1942, the prism and cover 
test showed: Without correction, ortho- 
phoria for near and distance ; right hyper- 
phoria, % diopter. With correction, ortho- 
phoria for distance; exophoria for near, 
10 diopters; with left hyperphoria, 2 di- 
opters. This latter finding indicated that 
the right hyperphoria was overcorrected 
by the 3-diopter prism, base down, in 
front of the right eye in his glasses. The 
Maddox-rod test showed : with correction, 
no lateral deviation, near and distance, 
right hyperphoria, 3 diopters. He was ad- 
vised to go without glasses if he wished, 
and orthoptic training directed to the con- 
vergence was started. 

This boy was very phlegmatic. The 
convergence never became good (30 di- 
opters on the synotophore), probably be- 
cause the mental effort necessary to uti- 
lize the voluntary fusional impulses was 
inadequate. However, he could wear his 
astigmatic correction without prism cor- 
rection of the right hyperphoria, could 
bar read well, could maintain an ortho- 
phoric position on the hand diploscope, 
and was perfectly comfortable when last 
seen on December 27, 1945. On the 
Worth 4-dot test he had fusion for both 
distance and near, without correction. 


PARETIC HYPERTROPIA 

The treatment of a paretic hypertropia 
is not orthoptic, but medical and surgi- 
cal. Fusion training is often highly bene- 
ficial in recovered cases of pareses in 
that it aids in balancing the innervations 
to the antagonist and yoke muscles and 
makes for better codrdination of the two 


or 
ral 
lu- 

n- 

in 
of | 
he 
le- 
le- 
be 
be 
g- 

1g 

ch 

d, | 
ot | 
es 
e- 
eS 
1€ 
r- 
st 
or 
it 

a, 

r 
ia 

1S | 

la 

0 
ft 


1118 


eyes in binocular vision. If the lateral 
fusional amplitudes are normal, orthoptic 
training should be directed to enlarging 
the vertical divergence amplitude that is 
deficient or restricted. After this the so- 
called “dissociation” exercises are given. 
This includes the diploscope, Remy sepa- 
rator, “hole in hand,” and triple bar read- 
ing. In some cases of anisometropia or 
unequal vision, or in cases where there is 
a highly dominant eye, a red glass to be 
worn over the better or dominant eye 
(red kodaloid combined with a smoked 
glass) is given for reading and studying. 


CASE REPORT 


D.K., a boy, aged 12 years, was seen 
because of a paresis of the left inferior 
rectus. Vision was: O.D., 20/15, with a 
+0.50D. sph. > +0.50D. cyl. ax. 160°; 
O.S., 20/15, with a +1.00D. sph. 
+0.25D. cyl. ax. 60°, 34%D. prism, base- 
down, Vision without correction was: 
O.D., 20/20-iii; O.S., 20/15. 

When first seen on December 12, 1944, 
he had a head tilt, rotated to the left and 
depressed, and a left hypertropia of 54 
diopters. Orthoptic training was directed 
to building up the positive fusional verti- 
cal divergence amplitude and overcoming 
the suppression of the right eye which 
existed without the correction. After three 
months of orthoptic training, he was per- 
fectly comfortable and did not admit of 
any diplopia except when making an ef- 
fort to obtain it in the primary position. 
The vision in the right eye improved to 
20/15-i, without correction. He was with- 
in normal limits on the Howard Dahlman 
depth-perception test and had stereopsis 
on the orthoptic instruments. The amount 
of left hyperphoria had not diminished, 
but he was most happy that he did not 
have to wear glasses. Only surgery will 
correct the condition and since he wishes 
to become a pilot, surgery is indicated. 
We did not have an opportunity to ob- 
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serve him further as he moved elsewhere. 
However, his present ophthalmologist -re- 
ported on October 13, 1946, that he is 
still doing fine. 


PSEUDOPARETIC HYPERPHORIA 


This type of hyperphoria is easily diag- 
nosed even in a cursory examination. The 
adducted eye, being in the field of action 
of the overacting inferior oblique, devi- 
ates upward. There is no deficiency of the 
superior oblique of the same eye, its 
antagonist, nor of the superior rectus of 
the opposite eye, the agonist or yoke mus- 
cle, as verified by the diplopia tests and 
the rotations. If the hyperphoria is bi- 
lateral, it is present on dextroversion and 
levoversion. It is not present in the pri- 
mary position except when combined with 
a paretic or dissociated type of vertical 
deviation. 

No orthoptic treatment is indicated un- 
less the patient is having symptoms, as 
there is no vertical deviation in the pri- 
mary position. However, the majority of 
vertical phorias of pseudoparetic origin 
have a coéxisting lateral or vertical com- 
ponent. We find a fair percentage of ac- 
commodative convergent strabismus pa- 
tients with a complicating pseudoparetic 
hyperphoria. With the correction and cure 
of the lateral squint, the pseudoparetic 
hyperphoria disappears. This may be ex- 
plained by the fact that many accom- 
modative squints have a very marked in- 
shoot of the deviating eye, which, with 
the absence of check ligaments of the 
inferior oblique, give this muscle pre- 
dominance in an eye that is excessively 
adducted over a period of time. 

More frequently do we find pseudo- 
paretic hyperphoria present in those cases 
of accommodative convergent strabismus 
with a small amount of hyperopia, with 
or without anisometropia, particularly in 
patients with a marked neurogenic back- 
ground. 
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These cases should, perhaps, be placed 
in another classification rather than in the 
accommodative group. When _ tested 
monocularly, the accommodation is nor- 
mal for the age of the patient. When 
tested binocularly, it is extremely sub- 
normal, and the binocular vision for near 
may be as low as 20/800 on the Leben- 
sohn chart. The initial treatment in these 
cases is the same as in a true accommoda- 
tive convergent squint; that is, full cor- 
rection of the refractive error, however 
small, with an additive of +3.00D. sph. 
bifocals for near. Relieving the accom- 
modation with plus lenses seems to relieve 
the other innervational factor, which is 
the primary cause of the lateral squint 
and it may possibly relieve the pseudo- 
paretic hyperphoria. If we had an accu- 
rate and factual knowledge of the corti- 
cal centers and their interconnecting path- 
ways, our empiric knowledge would be 
greatly enhanced and the treatment and 
cure of our patients more effective and 
rapid. 


CASE REPORT 


J. McP., a girl, aged six years, came 
to us on November 18, 1942, because of 
an alternating convergent squint, 25 per- 
cent mechanical and 75 percent accom- 
modative. Heterochromia and_pseudo- 
paretic hyperphoria were also present. 

The history indicated that she had had 
a convergent squint of the left eye. for 
the preceding 3% years. She was wearing 
a correction of +3.50D. sph. for each 
eye. The punctum proximum of accom- 
modation was 9 cms., each eye, without 
correction, which was normal for her age 
and refractive error. Vision was: O.D., 
20/30-i; O.S., 20/30+i, without correc- 
tion. The prism and cover test showed: 
Accommodative esotropia 35 diopters for 
distance ; esotropia for near, 40 diopters 
without correction. Not accommodating, 
under atropine, esotropia 3 diopters for 


distance; esotropia for near, 20 diopters 
with correction and with a +3.00D. sph. 
added for the near measurement. 

There was no hyperphoria in the pri- 
mary position but an overaction of both 
inferior obliques when either eye was ad- 
ducted. The following glasses were pre- 
scribed: O.D., +3.50D. sph. > +1.00D. 
cyl. ax. 70°; O.S., +2.75D. sph. 
+-1.50D. cyl. ax. 85°. 

Because of the intermittent squint for 
near and blurred vision with both eyes 
straight for near, the patient should have 
been given +3.00D. bifocals for near 
work. With glasses, O.U., eyes straight, 
she read 20/40 for distance and only 
20/100 for near. Because of this, she did 
not do well when the orthoptic training 
was started in January, 1943, as it was 
too difficult for her to clear her vision 
even with the full distance correction, and 
the squinting for near vision continued. 
She was not too enthusiastic about the 
orthoptic training and the cooperation was 
not good, especially on the home training. 
On October 24, 1943, a Jameson reces- 
sion of the left medial rectus (4 mm.) 
was done, with excellent result. Six days 
later she read, with glasses, O.U., straight, 
20/20-ii, distance, and 20/25-ii, Leben- 
sohn, for near. She had no alternation 
and maintained binocular single vision. 
Consequently the glasses were reduced to: 
O.D., +1.50D. sph. > +1.00D. cyl. ax. 
70° ; O.S., +0.75D. sph. > +1.50D. cyl. 
ax. 85°. 

Dissociation exercises were instituted 
with the continuation of amplitude train- 
ing. Glasses were eliminated for outdoors. 
On February 4, 1944, she again had an 
intermittent convergent squint with 
glasses. Vision in both eyes, with correc- 
tion, was 20/30 for distance and 20/200, 
Lebensohn chart, for near. With both 
eyes, without correction, the vision was 
20/200, distance, and 20/400, Lebensohn, 


near. A +1.00D. stronger correction was 
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then prescribed. Several attempts were 
made to cure this case but all were un- 
successful. Finally on May 6, 1946, bi- 
focal glasses were prescribed: O.D., 
+1.50D. sph. > +1.00D. cyl. ax. 70°; 
O.S., +2.00D. sph. > +1.25D. cyl. ax. 
85°; with special +3.00D. cemented bi- 
focals added. The accommodation was 
normal for her age, 7 cms. each eye, with 
correction. The fusional convergence 
was low, the fusional divergence normal. 
The vertical divergence fusional ampli- 
tudes were normal, 4 diopters each; the 
near point of convergence was normal, 
5.5 cms. The squint was intermittent with 
and without glasses. Vision was: Without 
correction, 20/50 each eye; with correc- 
tion, 20/15-ii each eye. O.U., without cor- 
rection, 20/70-i, distance; 20/100, near; 
with correction, 20/40, distance; 20/65, 
near. 

At that time the psychologic situation 
in the home had improved (antagonism 
between mother and child), and the child 
became much more cooperative. After the 
bifocals had been worn, there was a 
marked improvement in the general ner- 
vous condition and progress became 
steady. 

When last seen on September 9, 1946, 
she was wearing the reduced distance cor- 
rection for near work only and could do 
most of the dissociation exercises, with 
some difficulty in clearing the vision. The 
pseudoparetic hyperphoria had entirely 
disappeared. The near point of accom- 
modation was 7.5 cms. each eye, without 
correction, and fusion for near and dis- 
tance was present, without correction, on 
the Worth dot test. She could partially 
clear the orthophoric position on the dip- 
loscope and could clear transparencies on 
the Remy separator. The vision, O.U., 
eyes straight was: 20/20-iv for distance; 
20/65 for near, without correction. With 
correction near vision O.U. was 20/30. 

Pseudoparetic hyperphoria was not the 
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big factor in this case. However, the case 
does demonstrate that pseudoparetic hy- 
perphoria in an accommodative conver- 
gent squint may be a more disturbing con- 
dition than is indicated and that it may, 
perhaps, have the same etiology if the re- 
fractive error is low, and the accommoda- 
tion normal. 


DISSOCIATED VERTICAL DIVERGENCE 


This type is the most amenable of all 
the vertical motor anomalies to orthoptic 
treatment. It is easily recognized by its 
variability in type and amount, varying 
from a positive to a negative vertical di- 
vergence of greater or lesser degree. The 
position of gaze does not affect the de- 
gree ; the fixating eye determines the type. 
If the right eye is fixating, there is a left 
hypertropia; if the left eye is fixating, 
there is a right hypertropia (providing 
the impulse to fusion cannot bring the 
deviating eye back to normal position). 
It is believed to originate in the cerebral 
centers for positive and negative vertical 
divergence in the region of the superior 
colliculi.® excitations bring 
about these varied deviations. The type 
of deviation depends upon the center in- 
nervated, and the amount upon the 
strength of the impulse or stimulus and 
upon the amount of illumination entering 
the eye. It is readily recognized by the 


Abnormal 


slow, oscillating movement of the eye 
which has been covered or darkened with 
an optical wedge. With the red-glass test, 
the red image is lower no matter whether 
the red glass is held in front of the right 
eye or the left eye. Bizarre findings are 
characteristic of the diplopia tests. No 
matter how often these tests are made, the 
findings may differ widely on each test. 
With the increased darkening of one eye, 
the observer will note this eye making 
slow pendulous movements upward. As 
the darkening is decreased, the same slow, 
oscillating movements downward, often 
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accompanied by a wheel-like movement 
can be seen. The patient subjectively notes 
that the image seen by the eye which is 
darkened moves down farther and farther, 
indicating the upward deviation of the 
eve. As the darkening is gradually de- 
creased, the image slowly moves up, in- 
dicating the downward movement of the 
eye, until the eye and image are horizon- 
tal with the opposite eye and image. 

There is a general nervous instability 
present in most cases of dissociated ver- 
tical divergence, with or without a lateral 
component. Often there are abnormal 
physical conditions and__ psychologic 
maladjustments. Although of normal or 
even above normal intelligence, these pa- 
tients frequently have a personality handi- 
cap which makes it difficult for them to 
get along with their own age group. How- 
ever, they are either charming extroverts 
or interesting introverts. 


CASE REPORT 

S. McE., a boy, aged six years, was 
first seen on June 6, 1946, because of bi- 
lateral, dissociated vertical divergence 
and amblyopia ex anopsia of the left eye. 
He had had a resection of the left lateral 
rectus (10 mm.), and a recession of the 
left medial rectus (4 mm.) on March 9, 
1945, by an Army surgeon, before he 
came to live in Washington. The conver- 
gent squint had been present since birth, 
and there was a family history of con- 
vergent squint. (The mother has a diver- 
gent squint of the right eye at this time, 
but states it was convergent all of her 
life until one year ago, when it began 
diverging, probably due to eccentric fixa- 
tion and amaurosis. ) 

When the child was examined, he 
showed a trace of exophoria for near and 
distance. With the right eye fixating, 
there was a left hypertropia of 10 diopters 
for distance, 15 diopters for near. With 
the left eye fixating, the same amount of 


right hypertropia was present both for 
distance and near. Vision was: R.E., 
20/30; L.E., 20/100-i. The report from 
the Army surgeon stated that the right 
eye had been occluded for six months, 
and that vision in the left eye had im- 
proved from light perception to about 
20/200. When examined under atropine, 
vision was: R.E., with a +2.25D. sph., 
20/30. L.E., with a +2.50D. sph., 
20/100. No glasses were prescribed. On 
the red-glass test, the red image was be- 
low with the red glass over either eye. 
There was a marked suppression of the 
left eye and constant occlusion was again 
instituted. He had peripheral fusion only, 
without amplitude, due to the deep- 
seated macular and paramacular suppres- 
sion of the left eye. 

Daily orthoptic exercises at the office 
for two weeks, with three weekly visits 
the following two weeks, were given. 
Training was directed to overcome the 
amblyopia and to improve the fusion. The 
wheel-like rotation was more marked in 
the right eye when treatment was begun, 
but improved markedly, with less marked 
improvement of this phenomenon in the 
left eye. After fusion developed with bet- 
ter fixation of the amblyopic eye, find- 
ings on the troposcope were: Subjective 
and objective setting, esophoria 4 diop- 
ters; no hyperphoria; fusional conver- 
gence 25 diopters; fusional divergence 9 
diopters. With a l-cm. target, he had a 
positive vertical divergence fusional am- 
plitude of 30 diopters, recovery point at 
22 diopters ; and a negative vertical diver- 
gence fusional amplitude of 22 diopters, 
recovery point, 20 diopters. He had no 
cyclophoria on the horizontal lines. In- 
cyclovergence measured 4 degrees as did 
the excyclovergence amplitude, which 
seemed subnormal in relation to the other 
fusional measurements. 

His vision improved to 20/50-ii in the 
left eye. With the improved vision, his 
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fusion had improved, and consequently 
there was a lessening of the abnormal in- 
nervations for vertical divergence. Since 
he was only under treatment for one 
month, further progress cannot be re- 
ported. 


GENERAL TREATMENT 


The treatment should be general in that 
one should consider the person as a 
whole and all related factors, as well as 
the eyes, should be treated. If the general 
physical condition is below normal, im- 
mediate attention is given to this aspect. 
Attention is given to the environment, 
both at home and in school. There should 
be a minimum of psychologic disturbances 
and emofional stresses. General good 
health and plenty of outdoor exercise are 
prerequisites to a good prognosis for the 
eye condition. In cases in which the gen- 
eral nervous instability is marked, the 
orthoptic training should be guarded, as 
this may further strain an already over- 
burdened nervous system. 

Orthoptically, the treatment in these 
cases is essentially the establishment of 
good fusion and the correction of ambly- 
opia, which is frequently present. Treat- 
ment is very similar to that of accom- 
modative convergent squint. The patient 
can be taught voluntary control of the 
vertical deviation, just as the accommoda- 
tive convergent squinter can control the 
lateral deviation. Dissociation training aids 
in teaching this control through mental 
effort.® It is comparatively easy to build 
up good fusional amplitudes; in most 
cases they are normal or enlarged before 
any treatment is begun. However, if the 
orthoptic technician stops at this point, no 
progress is made because binocular in- 
stability is still present. A cure has been 
affected only after the dissociation exer- 
cises, both for near and distance, can be 
accomplished with comparative ease, and 
good binocular stability is established with 
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the disappearance of abnormal innervya- 
tions. Some of the dissociation exercises 
are Dobson reading, bar reading, using a 
single, double, and triple bar successively, 
hand diploscope, reading the smallest 
legible print at 20 feet through a “hole 
in hand,” Remy separator, using trans- 
parencies at first and then opaque objects, 
and finally reading. 

In the beginning, voluntary fusion is 
taught without the aid of instrumentation, 
since it is easier to obtain without instru- 
ments. After the centers for willed fu- 
sional movements become stimulated by 
mental effort, the compulsion toward fu- 
sion becomes stronger with this rein- 
forcement, and is cumulative with re- 
peated effort. Gradually, the patient can 
accomplish this on a major amblyoscope, 
the Maddox wing, the diploscope, and the 
Remy separator. These are progressively 
more difficult in the order named. It is only 
when the patient finally succeeds in volun- 
tarily maintaining fusion under these con- 
ditions that good results are obtained. 

In cases having no fusion that are 
treated orthoptically for the establish- 
ment of fusion, the first sign of response 
to orthoptics is the appearance of a dis- 
sociated vertical divergence. As the sup- 
pression area is gradually reduced, and 
the double images gradually come closer 
to each other, and the paramacular area 
is reached, an active antagonism to fusion 
is demonstrated by an upward movement 
of the eye which is following a moving 
object as it is moved slowly toward the 
objective angle or the position where 
the foveas of the two eyes would fuse the 
images if fusion were present. This is 
subjectively noted by the patient when he 
observes that the image of the moving 
object goes under the image seen by the 
opposite eye, and when, as it approaches 
the opposite side of this image, he sees it 
come up to the same level with it. A care- 
ful observer will note the one eye moving 
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upwards and will then make a “searching” _nician. Since the diagnosis plays such an 
movement, gradually coming down and _ important part in the orthoptic therapeu- 
maintaining foveal fixation. This is done _ tic procedure of the vertical motor anoma- 
on the major amblyoscope, using 1-mm. lies, this subject could not be discussed 
to 5-mm. test objects in front of the without mention of it. An orthoptic tech- 
“moving” eye and a larger dissimilar test nician who cannot diagnose the type of 
object, preferably 2 cms. in size, in front vertical deviation present cannot treat it 
of the opposite eye. As the suppression successfully. 
area is completely overcome and there is 
macular and foveal fusion, the dissociated I am deeply grateful to Dr. E. A. W. 
vertical divergence movements disappear. Sheppard, Louisa Wells Kramer, and the 
Surgery is contraindicated in cases of late Dr. William Thornwall Davis for 
dissociated vertical divergence. If surgery their active interest and codperation, 
is attempted in these cases, the results which made research in this phase of or- 
are usually as tragic as those of a surgical- thoptics possible. It is my sincere hope 
ly treated accommodative convergent that eventually others may interest them- 
squint. Both conditions are purely func- selves along these lines so that a broader 
tional anomalies which have, possibly, the knowledge will enable us to correct and 
same or similar etiology. cure the vertical motor anomalies with 
Some ophthalmologists may feel, per- the same degree of success as the lateral 
haps, that the question of diagnosis is motor disturbances. 
outside the domain of the orthoptic tech- 1801 K Street, N. W. (6). 
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ERNEST A. W. SHEPPARD 


DiIscuSSION OF Miss KRAMER’S PAPER 


Ernest A. W. Suepparp, M.D. 
Washington, D.C. 


Miss Kramer has given briefly the 
characteristics of the different types of 
the verticat anomalies. While the final re- 
sponsibility of the diagnosis of the type 
or types (there may be more than one 
type or more than one muscle involved 
either in one or both eyes) rests with the 
ophthalmologist, the interested orthoptic 
technician will try to see in how many 


Fig. 1 (Sheppard). Case 1. This shows a 
paralysis of the right inferior oblique. The eye 
with the paralyzed muscle is the fixating eye. A 
recession of the left superior rectus was per- 
formed. The good result is due to a correct djf- 
ferential diagnosis and to good fusion (pre- 
operative photographs). 


cases her diagnosis agrees with that of 
the ophthalmologist. If they are not in 
accord, it is definitely to the benefit of the 
patient that an agreement—not a compro- 
mise—be reached. And let not the oph- 
thalmologist stand upon his dignity and 


not be advised by an observant, experi- 
enced orthoptic technician. After all, she 
sees the patient for a much longer time 
than does he. There are few physicians 
who will not be advised by an observing, 
well-trained, nurse— 
why then should they not be advised by 


and experienced 
a similar orthoptic technician? 

One test and one examination is not 
sufficient to make a diagnosis. This is 
applicable to those 


particularly cases 


which have strong fusion. 


CASE REPORTS 

Case 1 

History. P. S., a man (fig. 1), aged 
32 years, was seen on August 13, 1938. 
His chief complaint was that the left eye 
deviated up and out (fig. 1). 

Examination: Uncorrected vision, O.D., 
was 20/20 correctable to 20/15 with a 
+0.50D. cyl. ax. 60°. Uncorrected vision, 
O.S., was 20/30 correctable to 20/15-ii 
with a +1.00D. cyl. ax. 90°. The cover 
test showed: Exot. 20, LH 40 diopters; 
Xt’. 18, LH’ 18 diopters, Pcb, 8 cms. 
The rotations showed paralysis of the 
right inferior oblique with overaction of 
the agonist, the left superior rectus, and 
of the antagonist, the right superior 
oblique. The fusion was poor but when 
he did fuse he did so at orthophoria. 

Treatment. On October 6, 1938, a re- 
cession of the left superior rectus was 
performed. Tests made on the next day 
with the Maddox rod in front of the right 
eye showed: RH 1-3, RH’ trace to LH’ 
4; Maddox rod in front of the left eye: 
LH 6-8, RH’ 8. The cover test showed: 
LH 8, X 16 LH’ O, Xt’ 25. The 
red-glass reading was: RH 5, RH’ 8. 
Six days later the red glass in front of 
the right eye gave: LH 2%, LH’ 2%. 
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The Maddox rod in front of the right eye 
showed: LH 2%, LH’ 4. The cover test 
showed: LH 6, LH’ 8. The synoptophore 
reading was: LH 2. 

On October 22, 1938, orthoptic training 
was instituted. Fusion was found to be 
poor with complete suppression of the 
macular area of the left eye. On Novem 
ber 22, 1938, no symptoms were pre- 
sented. The Maddox-wing test gave: LH 
3; the Maddox rod: LH 5, LH’ 3; the 
synoptophore: LH 21%; the cover test: 
LH 10, LH’ 10, X 6, X’ 6. There was no 
diplopia with the red-glass or Worth 
four-dot tests. 

Eight years later, on January 21, 1946, 
this patient had an occurrence of dip- 
lopia while he was under nervous strain 
when at sea. There were no symptoms 
when he was rested. Readings on the 
Maddox tangent scale were: LH, 4 de- 
grees of arc to 8 degrees, troposcope 
with fusion charts: LH 3D. On May 23, 
1946, orthoptic training was instituted. 
Directed to third-grade fusion and binoc- 
ular stability, it first attempted to break 
down the macular suppression of the left 
eye. On July 19th, the Maddox-rod test 
showed, LH 3-5; LH’ 3-6D. The pa- 
tient’s symptoms had disappeared, and 
there was third-grade fusion and binoc- 
ular stability. 

Summary. 1. A case of paralysis of 
the right inferior oblique, in which the 
eye with the paralysed muscle was the 
fixating eye, is presented. 

2. The yoke muscle, the left superior 
rectus, was recessed. 

3. Subjective postoperative measure- 
ments were misleading; had they been 
depended upon and had the suture been 
tightened, the outcome would have been 
less satisfactory. This emphasizes the im- 
portance of the differentiation and the 
evaluation of 
tests. 

4. Although the 


subjective and objective 


patient had 


very 


marked suppression, orthoptic training 
developed a poor, unstable fusion into a 
strong fusion with binocular stability. 

5. In civilian life, he was able to over- 
come LH 40D. and Xt 20, preoperatively ; 
whereas, under the physical and nervous 
strain of Navy sea duty he was unable to 
overcome LH 10D. and had diplopia. 


CASE 2 


History. L. S., a girl (fig. 2), aged 2% 
years, was seen on October 11, 1935, be- 


Fig. 2 (Sheppard). Case 2. This case presents 
convergent strabismus with right heterophoria. 
Eight operations were performed. Failure was 
due to an incomplete differential diagnosis and 
to abnormal retinal correspondence. 


cause of a crossed right eye which had 
first been noticed when she was _ six 
months of age. 

Examination showed Et 30D., Et’ 35D. 
on the prism and cover test. The outward 
rotation of the right eye was restricted 
and there was marked up and in deviation 
of it; that is, “spasm of the right inferior 


oblique.” Whether this overaction of the 
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right inferior oblique was secondary to 
paralysis of the right superior oblique or 
of the left superior rectus or both, or 
pseudoparetic, was never definitely de- 
termined. There was also a marked up- 
ward deviation of the left eye when ad- 
ducted. No fusion was present. 

Operations. 1. A Jameson recession of 
the right medial rectus was performed 
on April 28, 1936. 

2. On January 19, 1937 a myectomy 
was done on the right inferior oblique. 


Fig. 3 (Sheppard). Case 3. This woman, 
aged 52 years, had had a convergent strabismus 
since the age of seven years. A Jameson reces- 
sion of the left medial rectus and a Worth 
advancement and resection of the left lateral 
rectus were performed. An old paralysis of the 
right inferior oblique was also present. The 
good result achieved in this case was due to a 
correct differential diagnosis and to good fusion 
(postoperative photograph). 


3.:A myectomy was doné on the left 
inferior oblique on October 26, 1937. 

4. A Reese resection was performed 
on the right lateral rectus on May 17, 
1938. 

5. On July 5, 1938, a Jameson reces- 
sion was done on the left medial rectus. 

6. On June 18, 1940, an advancement 
of the left inferior rectus was done. 

7. An advancement of the left inferior 
rectus was done on July 30, 1940. 

8. On the same date an advancement 
was performed on the right lateral rectus. 

Examination on February 20, 1945, 
showed abnormal retinal correspondence 
both vertically and horizontally. The 
measurements were: Et 35, Et’ 50, LH 
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30, LH’ 25, with alternation and prefer. 
ence for fixation with the left eye. 

Summary. 1, Surgery on the vertically 
acting muscles may well be deferred until 
one is absolutely sure of the diagnosis, 

2. The differential diagnosis should be 
made, if possible, before any surgery is 
performed. The postoperative findings 
may not be characteristic, probably due 
to adhesions, scar tissue, or innervational 
factors. 

3. In this case probably more than one 
type of deviation was present and both 
eyes were involved. 

4. The unsatisfactory outcome was due 
to: (a) Not making a complete and cor- 
rect diagnosis. (b) Operating before the 
diagnosis was made. (c) Abnormal ret- 
inal correspondence, both vertically and 
horizontally. 


CASE 3 


History. J. O’D., a woman (fig. 3), was 
first seen on June 16, 1923, when she 
was 30 years of age. She had an alternat- 
ing convergent strabismus of each eye 
which had first been noted at the age of 
seven years. She had had no treatment 
other than glasses. Vision was 20/15 in 
each eye. 

Examination. On April 8, 1937, cover- 
test findings were: Et 60, Et’ 80D., with 
preference for fixation with the O.D.; on 
August 2, 1939, they were: Et 65, Et’ 
75; and on August 13, 1945, when the 
patient was 52 years of age, they were: 
Et 75D. Fusional amplitude on the synop- 
tophore was from Et 70 to Et 95. There 
was normal retinal correspondence. A 
Jameson recession of the left medial rec- 
tus was done. 

On April 20, 1945, the cover test 
showed: Et 40, Et’ 40, LH 4-10. Rota- 
tions suggested an old right inferior ob- 
lique paralysis with overaction of the 
right superior oblique and the left su- 
perior rectus. Examination with the Mad- 
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dox tangent scale showed concomitant 
esotropia and concomitant LH. 

Treatment. A Worth advancement and 
resection of the left lateral rectus was 
done on September 18, 1945. On Septem- 
ber 25, the cover test showed: Xt 20, Xt’ 
25, Pcb remote. On October 6, 1945, the 
findings were: X 4, X’ 4, LH 22, LH’ 15, 
Pcb 15 cms. On October 15th, E 2, E’ 2, 
LH 4, LH’ 8, Pcb 10 cms. The following 
prescription was ordered: O.D., +100D. 
sph. = 20/15-i; O.S., +1.50D. sph. 
= 20/15-i11, Prism 3D., base down. Add 
+2.25D. sph. bifocals. 

Orthoptic training was started on Octo- 
ber 15, 1945. There was very marked sup- 
pression of the left eye, complete macular 
suppression. On March 4, 1946, the pa- 
tient was comfortable without glasses for 
Worth-dot test showed 
fusion for near and distance; the cover- 
test findings were: E 2, E’ 6, no hyper- 
phoria; tests with the Maddox rod were: 
E 10, E’ 15, LH 3-8, LH’ 2-10; with the 
Maddox wing: E 13, LH 4; and with the 
troposcope: E 18, no LH, third-grade 
fusion. 

On October 27, 1946, the troposcope 
showed: E 12, LH 2%; the Maddox 
wing: E 11, LH 4; the Maddox rod: E 
6, E’ 10-15, LH 2-7, LH’ 4-7; the cover 
test: E 0, E’ 6, +v.d. 3D., —v.d. 7D. 
The following correction *was prescribed : 
O.D., +1.25D. sph. = 20/20+i11; O.S., 
+1.25D. sph. = 20/20—11; add +2.00D. 
sph., bifocals. Glasses for near work only. 
The Worth-dot test showed fusion for 


distance. The 


near and distance, without correction. 
Summary. 1. A high horizontal devia- 
tion may mask a low vertical deviation. 
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2. The patient had good fusion even 
after squinting for 45 years. The success- 
ful outcome was due to the strong fusion 
which was able to compensate for an LH 
of 0-7. 

3. There was a marked psychologic im- 
provement in the patient following the 
surgery. This undoubtedly had a favor- 
able influence on the general nervous sys- 
tem which in turn favorably influenced 
the ocular nervous mechanism. 


CONCLUSIONS 


The vertical deviations present many 
more difficulties than the horizontal devia- 
tions because of : 

1. The greater difficulties in diagnosis. 

2. The lesser fusional amplitudes. 

3. The greater difficulty in deciding 
upon what muscle to operate, what opera- 
tion and how much. 

For these and other reasons, orthoptic 
training in the vertical anomalies is es- 
sential. There is no material difference 
between orthoptic treatment of the verti- 
cal and the horizontal motor anomalies. 
The principles are the same; namely, dif- 
ferential diagngsis, correction of ambly- 
opia and abnormal retinal correspondence, 
elimination of macular and foveal sup- 
pression, development and stimulation of 
fusional amplitudes and, 
lastly, good binocular stability for dis- 


fusion and 


tance and near vision. The establishment 
of the last mentioned skill, good binocular 
stability, is the keynote for good results, 
orthoptically, in the vertical motor anom- 
alies, more perhaps than in the hori- 
zontal motor anomalies. 


1801 K Street, N.W. (6). 
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THE PRESERVATION OF CORNEAL TISSUE BY 
FREEZING AND DEHYDRATION* 


HerBert M. Karzin,* M.D. 
New York 


INTRODUCTION 


One of the fundamental problems that 
confronted the Corneal Research Labora- 
tory, when it was set up in conjunction 
with the Eye-Bank, was the study of 
methods to preserve the cornea. In the 
past, we were able to keep corneal tissue 
for a maximum period of three days. The 
corneas of adults were more easily pre- 
served than those of infants or stillborn 
babies. There was also great individual 
variation in the ability of corneal tissue 
to withstand the autolytic processes that 
take place after removal. We attempted 
preservation of corneas in various hyper- 
tonic, isotonic, and hypotonic buffered 
physiologic solutions. We tried storing 
them as whole eyes or with the cornea 
detached. The most effective way to pre- 
serve them was found to be a moist cham- 
ber kept at 3° to 5°C. in which the eye 
was suspended above physiologic saline in 
such a manner that the cornea was never 
immersed in solution. The description of 
this chamber has been published else- 
where.” 

The publications by Weiss from the 
Department of Zoology of the University 
of Chicago came to our attention, and 
particularly the report on “The Trans- 
plantation of Frozen Dried Corneas in 
the Rat,” by Weiss and Taylor.? If hu- 
man cornea could be preserved in such 
a manner, it would be a great boon to the 
ophthalmic surgeon who could then have 
his graft material available at any time. 


* Under the auspices of the Ayer Foundation, 
in the Corneal Research Laboratory. 

+ Director of Research, The Eye-Bank for 
Sight Restoration, Inc., New York City. 


LITERATURE 


The technique of fixation of tissues by 
drying while frozen, was first introduced 
by Altmann over 50 years ago, and this 
was described by Gersh.* Further studies 
were made by Bensley and Gersh,* Bens- 
ley and Hoerr,? Hoerr,®* Simpson 
and Taylor.® These studies indicated that 
the histologic alterations in frozen tis- 
sues were due to formation of ice crystals 
which distorted the distribution of the 
protoplasm ; that the more rapid the freez- 
ing process, the smaller the size of the ice 
crystals and the less the distortion. 
Further, that if the freezing had taken 
place at a very rapid rate and the ice re- 
moved by sublimation, the alteration in 
the histologic structure was 
Thus it was found, that the use of liquid 
nitrogen for freezing was the most satis- 
factory method; the tissues were im- 
mersed in practical isopentane that had 
previously been chilled with the liquid 
nitrogen. When the tissues were im- 
mersed directly in nitrogen, bubbles 
formed which acted as insulation and 
slowed up the process of freezing. Prac- 
tical isopentane was used because it has 
a freezing point of about —200°C. De- 
hydration was performed by a diffusion 
vacuum pump which enabled the water 
vapor to sublime from the ice crystals and 
to be removed from the system by means 
of chemical dehydrators like phosphorous 


minimal. 


pentoxide. During the period of dehydra- 
tion, the tissue was kept well below the 
freezing temperature of water. 

The morphogenetic properties of 
frozen dried tissues were outlined in a 
paper presented by Weiss :*° Quick freez- 
ing and drying leave tissues in a more 
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normal condition than other preservative 
methods. These “devitalized” tissues re- 
main relatively unmodified though their 
cells are dead. “This fact makes possible 
the study of the interrelationship between 
cells and matrix, by combining the ‘de- 
vitalized’ matrix of one tissue with living 
cells of another.” 

Weiss and Taylor’ repaired injured 
peripheral nerves by grafts of frozen- 
dried nerve and proved they form excel- 
lent conductors for regenerating fibers. It 
was concluded through their experi- 
ments,!? that by grafting frozen-dried 
nerves in cats and monkeys, full func- 
tional recovery may be obtained. A nerve 
gap of several centimeters could be 
bridged by the grafts of frozen-dried 
nerve, which had been stored for several 
months and rehydrated before use. 

Frozen, dried, autogenous human skin 
grafting done by Webster’® proved suc- 
cessful in 80 percent of the cases. The 
best method, it was found, was to freeze 
the graft in CO2 snow and butyl alcohol 
at —72°C. and then lyophilize in a vacu- 
um which caused the graft to become 
shrunken, hard, and apparently dry. 

Klinke’* demonstrated that mammalian 
cancers and embryonic normal tissue will 
survive freezing at very low tempera- 
tures. The tissues were dropped into li- 
quid nitrogen or hydrogen and rapidly 
thawed in a few cc. of icy Tyrodes’ solu- 
tion, then cultured in nutritive media and 
tested with vital staining. 

Experimentation using frozen cornea 
as donor tissue in corneal transplants was 
conducted by ‘Smelser and Oczanics.*® 
Their studies showed that after eyes were 
frozen in isopentane, chilled with liquid 
nitrogen, and the cornea was used for 
grafting, the grafts became opaque in five 
days and remained so through 70 days 
(the period of observation). The grafts 
were easy to cut and were clear and nor- 
mal in thickness until the cut edges came 


in contact with physiologic saline solu- 
tion, when they quickly became thick and 
edematous. 

Transplantation of frozen-dried cornea 
in the rat was done by Weiss and Tay- 
lor? who reported satisfactory results. 
The grafted corneas in host eyes became 
incorporated by fusing circumferentially 
with the residual rim of the host cornea. 
They retained their laminated structure, 
and became resettled by the host cells, and 
remained transparent up to six weeks 
when the experiments terminated. These 
rat corneas had been placed in isopentane 
at —150°C.; evacuated at —40°C. for 
several days, then sealed in ampoules and 
stored. Before use, they were rehydrated 
in Ringer’s Solution in vacuum, resuming 
normal consistency and appearance. 

Detailed study was made of cultures of 
dried cornea by Filatov and Bazhe- 
nova'® and Bazhenova,'® and it was 
concluded that corneas dried in a desicca- 
tor until the weight was constant, lost 
76.3 percent of the original weight. The 
cornea preserved its ability to grow in tis- 
sue culture as well as its viability. The 
growth of dried cornea started later than 
that of fresh cornea which had been pre- 
served in the ice box. Further studies of 
dried corneas were pursued in which the 
method of tissue cultures was used to 
show the preservation of viability in a 
cornea desiccated to the limit and then 
immediately moistened with Ringer’s 
Solution. The conclusions were: 

1. In prolonged preservation of dried 
cornea, 39.7-percent water should be re- 
tained for best results. 

2. A cornea dried to the point where 
it loses 46 percent of its original weight 
or 60.3 percent of its water content, may 
be preserved at 2°C. for as long as 10 
days and retain its viability. 

3. Cornea dried at a low temperature 
may yield an extensive growth in tissue 
culture. The growth occurs chiefly in 
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epithelial cells, and begins only after 3 
to 4 days. 

Experimental transplantation of dried 
and frozen cornea on rabbits done by 
Filatov and Bazhenova,'® demonstrated 
the resistance of the cornea to chemical 
and bacterial processes. Dryness of the 
cornea and low temperatures are the two 
factors in this resistance. Corneas that 
have lost almost all their water content, 
may form a transparent implant if they 
are moistened soon after dried. Excellent 
results were obtained with corneas which 
had lost 15 to 20 percent of their orig- 
inal weight with subsequent conserva- 
tion at 2:to 4°C. Freezing exerts a more 
deleterious effect on the cornea. Pre- 
served at 3°C., the corneal transparency 
is retained, but the integrity deteriorates 
with further lowering of temperature. 
The isolated cornea gives better results 
than the cornea from a preserved eyeball. 

Experimental preservation of cadaver 
eyes on ice in various preservatives was 
conducted by Petroysan.”° Data from this 
experiment showed that eyes kept at 2° 
to 4°C. undergo changes which increase 
in intensity with the period of conserva- 
tion. In the cornea, the epithelium became 
irregular, opaque, and edematous; opac- 
ity became pronounced on the seventh 
day when erosions appeared. The cornea 
remained transparent during the first 
eight days, but became opaque in 20 days. 
It remained transparent longest in a 
1:2000 brilliant-green solution with the 
cornea upward. These changes in the 
epithelium have no effect on the fate of 
the corneal transplant; therefore, it was 
assumed that the corneal change in the 
early stages of conservation are not ir- 
remediable and do not prevent the cornea 
from returning to normal. 

Skorodinska** concluded that at low 
temperature the regeneration of corneal 
epithelium of eyes is possible. . 


COMMENT 

The investigations concerning the pres- 
ervation of the cornea conducted by the 
Russians were primarily done at ice-box 
temperatures and in a chemical desiccator, 
They also tried temperatures below 0°C., 
but reported failures. The freezing ex- 
periments of Smelser and Ozanics did not 
dehydrate the cornea, and were unsuc- 
It had been demonstrated, as 
noted above, that living cells could be 
frozen at very low temperatures and de- 
hydrated and still preserve their viability, 
The question arose as to whether the 


cessful. 


cornea could retain its transparency and 
viability after such treatment. 

Our own experiences with prolonged 
preservation of corneas at ice-box tem- 
peratures were not encouraging, there- 
fore we hoped to be able to duplicate the 
work of Weiss and Taylors Whether the 
graft is accepted by the host as a living 
tissue, or is replaced by the cells of the 
host, is still a subject of considerable con- 
troversy. If the donor cornea has to re- 
tain its viability, which is our belief, then 
the graft must be a living graft. Cer- 
tainly if the host cornea will accept a liv- 
ing graft from another individual, the 
cornea is the only tissue in which this is 
possible. 

APPARATUS 

A freezing-dehydrating apparatus such 
as was described by Taylor? was con- 
structed. The manifold was made of glass, 
otherwise the apparatus was essentially 
the same (fig. 1). We found that the 
glass manifold made possible a more com- 
plete vacuum. The principle of the ap- 
paratus was to provide a constant stream 
of cold vapor from COs, ice, which was 
kept in the reservoir thermos jar (10 
liters). The cold vapor poured down a 
copper tube into the smaller thermos jar 
(4 liters), and maintained a temperature 
in the latter vessel of —40°C. The tem- 
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Fig. 1 (Katzin). A frame of metal pipe supports the horizontal reservoir for 
CO: ice. Mounted above it is the McLeod gauge; in front of it is a glass manifold 
with the outlets as noted in the text. Between the manifold and the gauge is a 
separatory funnel containing calcium chloride. In the manifold there is a tray 
containing phosphorous pentoxide. Below the manifold there are three Flotsdorf- 
Mudd vials, the center one containing three frozen cornea discs. Behind these vials 
is the Hy-Vac pump. The cold-chamber thermos jar has been lowered to the 
floor and its supporting shelf swung to one side. An isopentane thermometer can be 
seen in front of the vials and behind the vials is the metal vane which acts as a 


thermoregulator for the cold chamber. 


perature was regulated by a valve con- 
sisting of a metal vane controlled by a bi- 
metallic helical thermoregulator. The glass 
manifold provided with seven connecting 
tubes was mounted above the smaller 
thermos jar (the cold chamber). The out- 
lets on the manifold were arranged as 


follows: One was connected to a high 
vacuum, oil-diffusion pump; one to a 
McLeod mercury vacuum gauge ; one was 
a 2-inch diameter, ground-glass stopper ; 
and one was connected to a separatory 
funnel packed with calcium chloride and 
equipped with a valve to release the 
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vacuum; the remaining three extended 
into the cold chamber through its cover. 
The 2-inch ground-glass stopper was .re- 
movable in order to place the tray con- 
taining the phosphorous pentoxide inside 
the manifold. 

The frozen corneas were placed in rub- 
ber stoppered glass vials that attached to 
the three tubes which projected into the 
cold chamber. These vials are the type 
supplied for the Flotsdorf-Mudd lyophile 
apparatus.*® 

Liquid nitrogen was transported in all- 
metal thermos bottles (of the type com- 
mercially available from the Stanley 
Manufacturing Company) and _trans- 
ferred when necessary by pyrex glass 
syphon tubes. 


METHOD 


Fresh donor eyes were obtained daily 
from rabbits which had been killed for the 
performance of the Aschheim-Zondek 
test. These eyes were enucleated and 
donor grafts removed by means of a 5- 
mm. automatic Green’s trephine. It was 
found that three donor discs could be ob- 
tained from each eye. These discs were 
dropped into a test tube containing prac- 
tical isopentane (Eastman Kodak Com- 
pany). The isopentane was previously 
chilled by immersing the test tube in 
liquid nitrogen. A temperature of about 
—180°C. was obtained in this manner. 
The corneal discs froze immediately and 
were transferred to dry lyophile vials 
which were packed in a freezing mixture 
of CO, snow and acetone. As soon as the 
three frozen corneas had been trans- 
ferred, the vial was placed in the cold 
chamber. Three such vials were evacuated 
at a time. Some of the grafts were frozen 
directly in liquid nitrogen instead of be- 
ing immersed in isopentane, as will be 
noted below. 

As soon as the vials were fixed to the 


manifold connecting tubes, the system 
was evacuated and the vacuum main- 
tained for a period varying between 4 and 
11 days. Every two days the supply of 
CO, ice was replenished and the phos- 
phorous pentoxide was removed and re- 
placed. After the period of dehydration 
by evacuation, the vials were sealed in 
vacuo and placed in the ice box. The 
grafts were rehydrated in normal saline 
just prior to their use in cornea grafting, 

The grafting operation was performed 
in routine fashion with a single preplaced, 
clover-shaped corneal stitch, and the rab- 
bits were observed postoperatively for 
periods up to seven months. 

In 11 instances, the grafts were 
dropped into chilled isopentane and in 
eight instances directly into liquid nitro- 
gen prior to transferral to the freezing 
dehydrating apparatus. Eight grafts were 
dehydrated for four days, seven for 
seven days, three for nine days, and one 
for 11 days. 

Fourteen of the donor grafts were 
transferred directly into the 
liquid after having been freshly cut with 


freezing 


a Green trephine. The remaining five 
were first washed with a 1 :30-dilution of 
rabbit’s serum. 

In no instance was the cornea pre- 
served for more than 48 hours after de- 
hydration. When ready for use, the cor- 
nea grafts were removed from the sealed 
vial and dropped into normal saline solu- 
tion one hour before the estimated time 
of transplantation. The rehydrated cornea 
was then used as the donor graft. The 
recipient eyes were normal. 


RESULTS 


It was found by trial that in one hour’s 
time the frozen-dried graft dropped into 
saline would rehydrate and clear to a 
maximum degree. Longer periods would 
render the grafts too edematous, Of the 
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grafts that were used for transplantation, 
seven were translucent, six were clear in 
the center but opaque at the edges, two 
were opaque in the center but translucent 
at the edges, and four were completely 
opaque. When the graft was rehydrated, 
it was difficult in some instances to deter- 


day, and one on the 21st day. Two rabbits 
died on the third day from extraneous 
causes. 
CONCLUSIONS 
Attempts to preserve rabbit corneas for 
transplantation by rapid freezing at the 
temperature of liquid nitrogen and de- 


TABLE 1 


RESULTS OBTAINED IN USE OF FROZEN-DRIED CORNEAL GRAFTS 


Postoperative 
No | D d Cooling Solution Day Graft 
| Dehyc ratec en Rehydratec Became Opaque 

3 7 | Translucent in center Isopentane 9th 
4 9 | Opaque Isopentane 7th 
13 | 7 Translucent Liquid Nitrogen 9th 
17 | 4 Translucent Liquid Nitrogen 4th 
18 4 Translucent Liquid Nitrogen 4th 

20 4 | Translucent in center Liquid Nitrogen Died 3rd day 
210.8. | 4 | Opaque Liquid Nitrogen 4th 
21 0.D a Opaque in center Liquid Nitrogen 4th 

22 4 | Translucent in center Liquid Nitrogen Died 3rd day 
23 4 | Opaque Liquid Nitrogen 13th 
25 0.S 4 Translucent Isopentane 14th 
26 | 4 | Translucent Isopentane 4th 
28 7 Translucent incenter | Isopentane 4th 
30 7 Opaque in center Isopentane 4th 
33 4 Opaque Isopentane 4th 
387 O.S. 9 Translucent Isopentane 7th 
387 O.D. | 7 | Translucent incenter | Isopentane 7th 
390 O.D. | 11 | Translucent | Isopentane 14th 
390 O.S. | 9 | Translucent incenter | Isopentane 21st 


mine which was the epithelium and which 
was the endothelium, and it was found 
that the epithelium came off in flakes. 
The postoperative results disclosed that 
all the grafts eventually became opaque. 
Seven were opaque on the 3rd to 4th day, 
three on the 6th to 7th day, three on the 
9th to 10th day, four oa the 13th to 14th 


hydrating in vacuo at —40°C, have failed 
to produce a transparent graft. Cornea 
grafts took and healed in place, but did 
not remain clear. Various modifications in 
technique were employed as noted above, 
without any significant effect on the re- 
sult, since no graft remained clear. 


210 East 64th Street (21). 
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EXPERIMENTAL STUDIES IN RETROBULBAR NEURITIS* 


P, J. LEINFELDER, M.D., AND W. A. Rossie, PH.D. 
Iowa City, 


The etiologic relationship of nutrition 
and intoxication to retrobulbar neuritis 
has long been a problem in ophthalmology 
and more recent studies have not par- 
ticularly clarified the situation. This is 
not surprising since pellagra itself pre- 
sents a number of etiologic problems, 
which, in part, have led some authors to 
simple pellagra, 
alcoholism, and 


classify their cases as 
pellagra associated with 
pellagra complicating other diseases, The 
occurrence of retrobulbar neuritis in the 
nutritional pellagra of past generations 
was relatively frequent, yet at the present 
time a change in this situation is recog- 
nized by Fine and Lachman,’ for they 
“One 


symptoms which were apparently so com- 


state, wonders why the visual 
mon in the pellagra of the last generation 
are so infrequent ‘today.” Calhoun? re- 
viewed the literature in 1918 and reported 
neuritis. 
reports of 


10 new cases of retrobulbar 
that 


ocular complications in nutritional pella- 


Since time, numerous 
gra are found in the Russian literature, 
but only the five cases reported by Wag- 
ner and Weir*® in this country appear to 
be of primary nutritional etiology, and 
these did not occur in pellagra patients. 
It is noteworthy that at the present time 
among the numerous cases of nutritional 
pellagra seen in the southern part of the 
United States, few cases of retrobulbar 
neuritis are reported. In the North, most 
cases of pellagra are of the alcoholic 
type, and in these, and in the nonpellagra 
alcoholic, most cases of retrobulbar neu- 
ritis associated with nutritional disturb- 


*From the Department of Ophthalmology, 
College of Medicine, State University of Iowa. 
Read at the 82nd annual meeting of the Ameri- 
can Ophthalmological Society, San Francisco, 
California, June, 1946. 


ances occur. The more recent American 
literature deals almost exclusively with 
the alcoholic variety of pellagra—Levine,* 
Johnson,® Fine and Lachman,’ Carroll.® 
In some of these patients, tobacco may 
have played a part, but, according to 
Carroll,’ “There has accumulated a con- 
siderable number of reports all tending 
to indicate that so-called alcoholic 
polyneuritis is a manifestation of a de- 
ficiency disease and is not due to a direct 
neurotoxic effect of the alcohol.” 

A disturbing circumstance in this hy- 
pothesis is that many cases of retrobulbar 
neuritis of the tobacco and alcohol group 
show no manifestation of pellagra, and 
only a therapeutic response to thiamine 
hydrochloride indicates a relationship to 
vitamin B. Furthermore, retrobulbar neu- 
ritis occurs with great frequency in de- 
ficiency states in some parts of the world, 
and, although these patients are bene- 
fiied by vitamin-B therapy, other factors 
of a toxic nature are recognized as con- 
tributing to the production of the syn- 
drome. Moore,’ in 1937, reported the fre- 
quent occurrence of retrobulbar neuritis 
and optic atrophy in the numerous pella- 
grose natives of Nigeria. He quotes other 
observers from the Gold Coast, Jamaica, 
Solomon Islands, Barbados, and Malaya, 
who have observed a similar syndrome. 
Clark® investigated the chemical nature 
of the diet of the Nigerians and deter- 
mined that it was high in cyanide-bearing 
foodstuffs, and that the incidence of pel- 
lagra and optic neuritis was proportional 
to the cyanide content of the diet. Clark 
and Moore expressed the opinion that 
there is much clinically to support the 
presence of a toxic element plus a de- 
ficiency. 


In 1943, McDermott, Webster, e¢ al.,'° 
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published the first report of the produc- 
tion of a nutritional degeneration of the 
optic nerves in experimental animals. 
They observed advanced optic-nerve de- 
generation in rats that had been on a B- 
complex deficient diet for 5% to 12 
weeks. With this information at hand and 
the possibility of a relationship between 
cyanide and the occurrence of retrobulbar 
neuritis, new methods of approaching the 
problem became evident. A series of ex- 
periments was planned in the hope that, 
by one or various methods, changes in the 
optic nerves of experimental animals 
could be studied. Because of the reports 
of McDermott and Webster, rats were 
used, and since Sprague-Dawley animals 
were available in our laboratory, these 
were used rather than the hybrid strain 
used in their experiments. 


EXPERIMENTAL PROCEDURE 


The basic synthetic diet for the rat ex- 
periments consisted of: 


Casein (vitamin free) ........... 180 gms. 
Salt mixture (Hubbell No. 351)" 40 gms. 
20 gms. 


To this was added in crystalline* form 
for vitamin-B-complex supplement the 
following : 


Thiamine hydrochloride ........ 10.00 mg. 
20.00 mg. 
Piridoxine hydrochloride ....... 0.75 mg. 
Calcium pantothenate .......... 5.00 mg. 
50.00 mg. 
Para-aminobenzoic acid ........ 100.00 mg. 
Choline chloride ............... 1.00 gm 


For exposure to cyanide the animals 
were placed in an air-tight cage through 
which air laden with hydrocyanic-acid gas 
in concentration of 3 gamma percent +1 
was drawn.”* This dosage of hydrocyanic- 
acid gas in air is one half the concentra- 


* Crystalline vitamins were furnished by 
Merck & Company. 


tion that kills rats in from two to six 
hours. Appropriate diets were fed dur- 
ing the continuous exposure to cyanide. 

Histologic material was removed from 
the experimental animals after killing 
them by breaking the necks. The eyes 
were fixed in Nissl’s fixative and stained 
with cresyl violet for study of the gang- 
lion cells of the retina. Pieces of the optic 
nerves and sciatic nerves were fixed in 
paraffin to be stained by Marchi’s meth- 
od for demonstration of early dissolution 
of the myelin sheaths of the nerves. Simi- 
lar pieces of the nerves were fixed in 
Zenker’s fluid for Held’s myelin sheath 
which demonstrates permanent 
destruction of the myelin sheath follow- 
ing atrophy of the axis cylinder. 


EXPERIMENTS 


1.—Vitamin-B-complex deficient rats. 
Groups of animals of equal weight, but 
varying in the different groups from 50 to 
100 gm. were fed on the basic diet with- 
out vitamin-B supplement. In two weeks, 
evidence of deficiency consisted of poor 
appetite, failure to gain weight, and 
changes in the fur, but approximately 
four weeks had elapsed before arched 
back and stiff hind legs were apparent. 
There was slight loss in weight, and the 
animals looked poorly. These signs per- 
sisted and the animals died in from 4 to 
10 weeks if allowed to go to termination. 
At various intervals, animals were klled 
and tissue taken for histologic study. 

2.—Thiamine deficiency. Animals in 
groups of equal weight but varying be- 
tween groups from 50 to 100 gm. were 
fed the basic diet plus all the B-complex 
supplement except thiamine hydrochlor- 
ide. These animals followed the same 
course as the B-complex deficient ani- 
mals. 

2a.—Thiamine deficiency plus exposure 
to hydrogen-cyanide gas. This group of 
animals was placed on a_ thiamine- 


d 

pl 

Cc 

ti 
ol 
4( 

pl 

f 
cr 

4 
, sc 
ci 

th 

tl 

p 

W 

T 

at 

t 
| n¢ 

n 
| hi 
m 
h 

| cl 

te 

2( 

ti 
SI 

lc 

it 


STUDIES IN RETROBULBAR NEURITIS 


deficient diet and after a 2%4-week de- 
pletion period was placed in the cyanide 
chamber. The deficient diet was con- 
tinued and the course was similar to that 
of the animals in Group 2. 

3.—Riboflavin deficiency. Animals of 
40 to 50 gm. were placed on the basic diet 
plus the crystalline B supplement except 
for riboflavin. These animals did not in- 
crease in weight but remained alive for 
4 to 6 months. Eyes, optic nerves, and 
sciatic nerves were taken when the defi- 
ciency was established. 

4.—Low protein and inadequate thia- 
mine hydrochloride. In this experiment 
the basic diet was modified by reducing 
the protein content from 18 percent to 9 
percent. The thiamine supplement also 
was reduced to one half the usual amount. 
The experiment was continued for 21 
weeks during which time, although the 
animals failed to gain weight, the skele- 
ton continued to grow and, at the time of 
termination of the experiment, the osse- 
ous system was approximately that of a 
normal rat of the same age. Retina, optic 
nerves, and sciatic nerves were taken for 
histologic study. 

4a.—Low protein and inadequate thia- 
mine hydrochloride plus exposure to 
hydrogen-cyanide gas. A group of ani- 
mals on the above diet was kept in the 
closed chamber and continuously exposed 
to hydrogen-cyanide gas. The duration 
of the experiment was 17 weeks. 

5.—Commercial diet plus hydrogen- 
cyanide gas. Animals of approximately 
200 gm. weight were exposed to hydro- 
gen-cyanide gas in the gas chamber for a 
period of three months. Diet during this 
time was the commercial stock diet for 
small animals. These animals were al- 
lowed food at pleasure, and the amount 
eaten was recorded. There was no gain 
in weight, but the animals appeared 
healthy thoughout the experiment. 

5a.—Limited commercial diet. A group 
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of animals of approximately 200 gm. 
weight was fed on commercial diet for a 
period of three months. The food con- 
sumed was equal in amount to that con- 
sumed by the above Group 5. These ani- 
mals also did not gain in weight, but they 
were much more active than the group 
exposed to cyanide. 

6.—Basic dict plus riboflavin and thia- 
mine hydrochloride with hydrogen-cya- 
nide exposure. A group of 200-gm. rats 
was exposed to hydrogen cyanide and 
fed the basic diet to which was added 
four times the usual amount of riboflavin 
and thiamine hydrochloride. A record of 
the amount of food consumed was made. 
The experiment was continued for 12 
weeks. The animals did not gain in 
weight but appeared healthy throughout 
the experiment. 

6a.—Basic diet plus riboflavin and 
thiamine hydrochloride. These animals 
were of the same weight as those in 
Group 6 and were fed the same amount 
of diet that the cyanide group consumed. 
Except for greater activity, there was 
slight difference in the appearance of the 
two groups. 


RESULTS 


1.—Vitamin-B complex deficient. Al- 
though animals from this group had de- 
veloped signs of extensive peripheral 
neuritis and were in a moribund state at 
the termination of the experiment, the 
optic nerves and retinas showed no evi- 
dence of involvement of the third visual 
neuron. 

Sciatic nerve prepared by 
Marchi’s method showed rather extensive 
acute degeneration of the myelin but evi- 
dence of permanent change was not ob- 
served in the Held preparations. 

2.—Thiamine deficiency. Table 1 shows 
the histologic changes observed in tissues 
removed from these animals. In most in- 
stances, the degeneration of the myelin in 


sections 
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the sciatic nerve was advanced, as dem- 
onstrated by Marchi’s technique, but was 
normal in the Held stain. Optic-nerve 
changes were minimal and consisted of 
only a few very fine droplets of black in 
most sections. No changes were observed 
in sections stained with the Held stain. 
Retinal gangkon cells appeared swollen 
but apparently this was not an irreversible 


130 to 176 days on a deficient diet, the 
optic nerves were normal by Marchi and 
Held methods. Rather extensive disin- 
tegration of the myelin in the sciatic 
nerves was observed with the Marchi but 
the Held stains were normal. The retinal 
ganglion cells showed no _ significant 
changes. 

4.—Low protein and inadequate thia- 


TABLE 1 
THIAMINE DEFICIENT, NO CYANIDE 
Optic Nerves Sciatic Rages s | Ganglion 
Animal Duration —_— | Cells of 
Marchi Held Marchi | Held | Retina 
M-6-2 5 weeks 1% Normal 5% Normal owe lling 
M-8-1 5 weeks Trace Normal 2% Normal | Swelling 
M-8-7 51% weeks Trace Normal 30% | Normal Swelling 
M-6-3 6 weeks 2% Normal 40% | Normal Swelling 
M-7-1 6 weeks Trace Normal 25% | Normal : 
M-7-2 7 weeks Trace Normal 40% Normal -— 
M-7-3 7 weeks 1% Normal 45% Normal Normal 
TABLE 2 
THIAMINE DEFICIENT, HYDROGEN CYANIDE 3 GAMMA PERCENT +1 IN AIR 
Optic Nerves Sciatic | Ganglion 
Animal Duration Cells of 
. Marchi Held | "Mare hi | Held Retina 
M-8-2 5 weeks 19 days Normal Normal 5% | Normal if Sw allieg 
M-8-3 5 weeks 19 days Normal Normal Trace | Normal Swelling 
M-8-8 51% weeks 21 days Normal Normal 15% | Normal | Normal 
M-8-9 51% weeks | 21 days Normal | Normal 20% | Normal | Sw elling 


change since animals that had recovered 
from severe deficiency showed normal 
optic nerves and ganglion cells. 
2a.—Thiamine deficiency and cyanide. 
These animals, in spite of the continuous 
exposure to an atmosphere of cyanide 
during the final three weeks of the ex- 
periment showed less change than did the 
previous group (table 2). Although the 
retinal ganglion cells were swollen, the 
optic nerves were normal with both 
Marchi and Held stains. Only in Marchi 
preparations of the sciatic nerve were 
changes observed, and these were not as 
great as those noted in Table 2. 
3.—Riboflavin deficiency. After from 


mine hydrochloride. As shown in Table 3, 
sciatic-nerve myelin degeneration was 
noted in Marchi’s preparations in varying 
amounts, and it occurred as early as 2Y% 
weeks. Held stain of the myelin sheaths 
failed to show any evidence of perma- 
nent degeneration, and after a recovery 
period, the Marchi stains were normal. 
The optic nerves showed only a small 
amount of myelin degeneration by the 
Marchi method and no changes were seen 
in the Held stain. The retina was normal. 

4a.—Low protein, inadequate thiamine 
hydrochloride and cyanide. In this series 
of animals, Table 4, the degenerative 
phenomena in both the optic and sciatic 
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nerves were considerably greater than in 
the control, Group 4. Myelin disintegra- 
tion was more extensive with the Marchi 
stain, but here, too, evidence of irreversi- 
ble degeneration was not obtained by 
Held stain, After a recovery period of 
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nerve (table 5). The retinal ganglion 
cells were normal and the Held stains 
were normal. 

5a.—Limited commercial diet. After 
three months on the same diet as Group 
5, the optic nerves showed somewhat 


TABLE 3 
PROTEIN AND THIAMINE DEFICIENT, NO CYANIDE 
Optic | Sciatic Nerves | Ganglion 
Marchi Held Marchi | Held Retina 

PT-7-C 17 days Trace | Normal | Trace Normal | — 
PT-1-C 15 weeks Trace Normal 15% | Normal Swelling 
PT-2-C 17 weeks Trace Normal | 20% | Normal Swelling 
PT-4-C 21 weeks l'race Normal 1% | Normal Swelling 
PT-5-C 21 weeks | Trace Normal 20% Normal Swelling 

TABLE 4 


PROTEIN AND THIAMINE DEFICIE NT, HYDROGEN CYANIDE 3 GAMMA PERCENT +1 IN AIR 


Opti ic Nerv es 


| Sciatic Nerves Ganglion 


Animal Duration | re aide | - — Cells of 
— Marc hi Held M: arc hi | Held | Retina 

PT-7 17 dave 17 days Navel | Normal | 15% Normal | Normal 
PT-8 14 days | 14 days | Trace | Normal 5% | Normal | Normal 
PT-3 21 days | 21 days 1% Normal 5% | Normal | Swelling 
PT-6 | 40days | 40 days | 1% Normal 65% | Normal | Normal 
PT-1 | 12 weeks | 12 weeks | Trace Normal | 15% | Normal Normal 
PT-2 14 weeks 14 weeks | Trace | Normal | 45% | Normal | Normal 
PT-4 | 16weeks | 16 weeks | Trace | Normal 1% | Normal Normal 
PT-5 17 weeks | 17 weeks | 1% | Normal | 15% Normal | Normal 

TABLE 5 
STOCK DIET, HYDROGEN CYANIDE 3 GAMMA PERCENT +1 IN AIR 

. Optic Nerves Sciatic Nerves Ganglion 

Animal Duration Cyanide ———| Cells of 
4 - | Marchi | Held Marchi | Held | Retina 

CC-1 3 months aE 3 mention | Trace Normal | 15% Normal Swelling 
CC-2 3 months | 3 months Trace Normal | 3% | Normal | Swelling 
CC-3 3 months i fe 3 months Trace Normal 1% | Normal | Swelling 


several weeks, all stains of the nerves 
were normal. The retinal ganglion cells 
were within normal limits. 
5.—Commercial diet plus cyanide. Af- 
ter three months’ exposure to hydrogen- 
the optic nerves showed a 
Marchi 


cyanide gas, 
trace of degeneration with the 


stain, and slight change in the sciatic 


greater degeneration of the myelin with 
the Marchi stain, but the sciatic nerve 
was less involved than in the previous 
group (table 6). The retinal ganglion 
cells were normal. Held stains of the op- 
tic and sciatic nerves were normal. 
6.—Basic diet plus riboflavin and thia- 
mine hydrochloride with hydrogen-cya- 
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8). Held stain was normal. Three animals 
were placed on commercial diet after 
three months on the synthetic diet. These 
showed improvement in the condition of 
the sciatic nerves, but myelin sheath de- 
generation was now observed in the optic 


nide exposure. After 83 days, this experi- 
ment was terminated because of mechani- 
cal difficulty. There was extensive degen- 
eration of the sciatic nerve with Marchi 
stain but the optic nerves and retinal 
ganglion cells remained without signifi- 


TABLE 6 
STOCK DIET, NO CYANIDE 


Optic Nerves | Sciatic Nerves Ganglion 

Animal Duration Cells of 

Marchi Held | Marchi | Held | Retina 

CC-1-C 3 months Trace Normal | Trace | Normal Swelling 
CC-2-C 3 months Trace Normal | Trace Normal Swelling 
CC-3-C 3 months Trace Normal | Normal Normal Swelling 

TABLE 7 
VITAMIN-B DEFICIENT EXCEPT EXCESS RIBOFLAVIN AND THIAMINE, 
HYDROGEN CYANIDE 3 GAMMA PERCENT +1 IN AIR 

es Optic Nerves Sciatic Nerves Ganglion 

Animal Duration er —| Cells of 
| Marchi | Held Marchi | Held Retina 
TR-1 12 weeks 12 weeks Trace Normal 35% Normal Swelling 
TR-2 12 weeks 12 weeks | Normal | Normal 70% Normal Swelling 
TR-3 12 weeks 12 weeks Normal | Normal 5% Normal Normal 
TR-4 12 weeks 12 weeks Trace | Normal 30% Normal Swelling 
TR-5 12 weeks 12 weeks Normal | Normal 25% | Normal Swelling 


TABLE 8 


VITAMIN-B DEFICIENT EXCEPT EXCESS RIBOFLAVIN AND THIAMINE, NO CYANIDE 


Ganglion 
Cells of 
Retina 
Normal 
Normal 
Swelling 
Swelling 
Swelling 


Optic Nerves Sciatic Nerves 
Animal Duration - 
Marchi Held Marchi | Held 

TR-1-C 3 months Normal Normal 40% | Normal | 
rR-2-C 3 months Normal Normal 45% Normal 
TR-3-C* 3 months 1% Normal Trace Normal | 
TR-4-C* 3 months Trace Normal Trace Normal 
TR-5-C* 3. months Trace Normal Trace Normal | 
* After three months on diet these animals were fed on commercial diet for one month. 


cant change (table 7). In every event the 
Held stain showed no evidence of de- 


generation. 


6a.—Basic diet plus excess of ribo- 
flavin and thiamine hydrochloride. These 
animals showed degeneration in the sci- 
atic nerve with the Marchi stain, but the 
optic nerve and retina were normal (table 


nerves, and the ganglion ce 


swollen nuclei. 


DISCUSSION 


lls showed 


In none of the experiments was. signifi- 
cant degeneration in the optic nerves 


observed. This is particularly 


interesting 


in that the groups on vitamin-B-complex 
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deficiency and those on thiamine deficien- 
cy were reduced to extreme degrees of 
malnutrition and were at the point of 
death at the time of the removal of tissue 
for examination. Furthermore, these ex- 
periments fail to confirm the work of 
McDermott, Webster, et al., who had 
previously reported the occurrence of de- 
generation in the optic nerves of rats fed 
on a B-complex deficient diet. One re- 
grets that these observers did not report 
the condition of the ganglion cells of the 
retina, for this information would have 
contributed greatly to the value of their 
experiments. 

In the event that there is irreversible 
degeneration in the optic nerves, the 
ganglion cells undergo chromatolysis and 
eventually disappear. When the changes 
in the nerve are reversible there is usual- 
ly clearly defined evidence of the injury 
to the nerve by the reaction in the gang- 
lion cell. This consists of swelling of the 
nucleus, peripheral clumping of the Nissl 
substance, and vacuolation of the nucleus 
which is pushed to the side of the cell. 
Cells so affected usually return to normal 
when the disease process in the nerve has 
healed, although a few ganglion cells may 
go on to complete dissolution. Unfortun- 
ately, in our studies, conclusive evidence 
of injury to the ganglion cells was not ob- 
tained. In all instances these cells were 
closely studied by the Nissl technique, 
and in many instances swelling of the 
nuclei and fragmentation of the cells 
were observed. However, this observation 
at times was made on ganglion cells from 
normal retinas. It could be assumed that 
in those cases in which there was injury 
to the nerve as demonstrated by the 
Marchi stain that there was some chrom- 
atolysis of the ganglion cells, but this 
assumption is dangerous in that chroma- 
tolysis should be a substantiation of the 
Marchi method. Had our experiments 
shown decisive degeneration in the optic 


nerves, chromatolysis in the ganglion 
cells would be necessary to prove the 
validity of the optic-nerve damage. 

Swank" has observed that starvation 
produces myelin-sheath degeneration, but 
that only when there is concurrent de- 
generation in the axis cylinder (and, per 
se, chromatolysis in the ganglion cells) 
can a diagnosis of the thiamine deficiency 
be made. In some of our animals, starva- 
tion conditions were approached (tables 
4 and 5). In the group of animals fed on 
restricted quantity of commercial diet, 
slight degeneration was observed in the 
myelin sheaths of both the optic and 
sciatic nerves, yet no attempt had been 
made to deplete the diet of any of the 
essential elements. The animals received 
only a sufficient amount of food to main- 
tain their weight. The rats shown in 
Table 5 also received only sufficient food 
to maintain their weight, but there was a 
deficiency of all the members of vitamin- 
B complex except thiamine hydrochloride 
and riboflavin. These were given in four 
times the required amount, and in this 
experiment the degenerative changes in 
the sciatic nerve myelin sheaths were ex- 
tensive, but the optic nerves were normal. 
The amount of degeneration seems com- 
parable to that which occurs with thia- 
mine deficiency alone. Since an absence 
of thiamine in the diet is followed by a 
loss of appetite, it becomes difficult to 
evaluate the relative effect of starvation 
and the deprivation of vitamin B, on the 
degenerative phenomena that we have 
observed. 

The cyanide experiments were devised 
in order to attempt to duplicate the die- 
tary circumstances of the Nigerian na- 
tives. In large doses, cyanide produces 
nerve degeneration and areas of necrosis 
in the brain,’® and in pigeons" its effect 
has been compared with that of thiamine 
deficiency. Experiments had previously 
not been made with low sublethal con- 
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centrations of cyanide acting continuous- 
ly over a long period of time, but we suc- 
ceeded in maintaining a concentration of 
3 gamma percent (+1 gamma) in air 
for an indefinite period of time. Table 4 
shows the results of hydrogen cyanide in 
this concentration on the optic and sciatic 
nerves of rats after three months’ expo- 
sure. Some slight degeneration of the 
myelin of the optic nerves was present, 
but more definite change was noted in 
the sciatic nerves. This amount of change 
was not great, and the amount was not 
consistent from one animal to another. 
It was observed that exposure to this 
concentration of cyanide caused loss of 
appetite and failure of the animals to 
gain in weight. When thiamine is re- 
moved from the diet and cyanide admin- 
istered in the air, the amount of degen- 
eration is little different from the con- 
trol animals on thiamine deficiency alone. 
This experiment was of only 5% weeks’ 
duration, so conclusive evidence of com- 
parative effects of cyanide were not avvail- 
able. To allow the animals to survive a 
longer period of exposure, the diet was 
changed to include one half the required 
amount of thiamine, but in order to in- 
tensify the effects of the cyanide, if 
possible, the protein content of the dict 
was reduced to nine percent instead of 
the usual 18 percent. These animals sur- 
vived four months and showed variable 
amounts of change in the optic and 
sciatic nerves. Apparently there is slight- 
ly more degeneration in the cyanide- 
exposed animals than in the “control 


group” with dietary deficiencies alone. 

In order to determine the effects of 
thiamine and riboflavin as factors in pre- 
venting degeneration, another group of 
animals was used in which vitamin-B- 
complex factors other than riboflavin and 
thiamine were deficient. The thiamine 
and riboflavin content was increased to 
four times normal but, in spite of this, 
extensive degeneration occurred in the 
myelin of the sciatic nerves of the ani- 
mals exposed to cyanide. These animals 
did not eat well and failed to gain weight 
during the 83-day experimental period, 
but there were no external evidences of 
vitamine deficiency. The experiment was 
planned for a longer period of time but 
was terminated because of mechanicil 
difficulties with the cyanide chamber, 

A method for producing uniform and 
extensive degeneration in the optic nerves 
and retinal ganglion cells of rats has as 
yet not been found. Part of our difficulty 
may be due to short duration of the ex- 
periments, and present work is directed 
toward correcting this. Long-time expo- 
sures of the animals to a relative deficien- 
cy rather than a complete lack of some or 
of all members of the B complex may 
yield better results, Further experiments 
with limitations of protein, especially the 
sulfur-bearing ones, may limit the de- 
toxifying powers of the animals, and 
thereby increase the effect of the cyanide. 
The age of the rats has not been a factor 
in degenerative phenomena thus far, but 
further study of this must be made. 

University Hospitals, Newton Road. 
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NONPERFORATING OCULAR INJURIES IN SOLDIERS* 


BENJAMIN RoNES, M.D., AND HELENOR CAMPBELL WILDER 
Washington, D.C. 


Approximately 4,000 eyes enucleated in 
army hospitals between Pearl Harbor and 
V-J Day have been received at the Army 
Institute of Pathology. This material is 
being subjected to pathologic study in an 
effort to obtain additional information re- 
garding the reaction of the ocular tissues 
to trauma. The great majority of injuries 
were perforating wounds with or without 
retention of foreign bodies. These will be 
considered in a subsequent paper. This 
report deals only with those injuries which 
did not include penetration of the eyeball. 
The number of soldiers incurring ocular 
wounds of this description was 104; 47 
during combat or training; 57 before en- 
tering the service. 

The interval between injury incurred 
during combat or training and enucleation 
varied from less than one day to 2% 
years. These cases have been studied by 
subdividing them on the basis of time 
elapsing between injury and enucleation 
—less than one day, one day to two 
weeks, two weeks to three months, and 
three months to 2% years. 


*From the Army Institute of Pathology, 
Washington, D.C. Read before the American 
Academy of Ophthalmology and Otolaryngol- 
ogy, October 17, 1946, 


EYES ILLUSTRATING IMMEDIATE CHANGES 


Four eyes enucleated on the day of in- 
jury illustrate the changes which were 
immediate. 


Case 1. A.I.P. Accession 80348 


The patient was unconscious and was 
bleeding from the nose and right eye 
when brought to the hospital immediately 
following an airplane crash. He was 
found to have a _ penetrating wound 
through the right orbit, which had caused 
fracture of the orbit, laceration of the 
cerebrum, and cerebral hemorrhage. 

Pathologic observations. Hemorrhagic 
and serous exudate with a high poly- 
morphonuclear leukocyte content was 
present in the orbital tissues attached 
posteriorly to the globe. There was a little 
hemorrhage into the anterior chamber; 
red blood cells clung to the posterior sur- 
face of the iris and to the ciliary processes. 
On one side there was hemorrhagic de- 
tachment of the choroid. Degenerative 
changes were beginning to take place in 
the lens. 


Case 2. A.I.P. Accession 88565 


A 50-caliber cartridge exploded in the 
patient’s hand, injuring the eye. 
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Pathologic observations. Massive intra- 
ocular hemorrhage had occurred in the 
shallow anterior chamber, in Schlemm’s 
canal, beneath the detached ciliary body, 
choroid, and retina, and in the vitreous 
chamber. A metallic foreign body was 
found in the adherent orbital tissues. 


Case 3. A.I.P. Access1on 91571 


The patient was struck by an auto- 
mobile, receiving a compound comminuted 


Fig. 1 (Rones and Wilder). Rupture of the 
meshwork of the anterior chamber angle. Hem- 
orrhage in the canal of Schlemm. 240. A.I.P. 
Negative No. 90121. 


fracture of the right side of the skull, and 
an orbital injury. The eyeball was dis- 
located external to the lids, and the optic 
nerve appeared to be ruptured. 
Pathologic observations. On one side 
hemorrhage engorged Schlemm’s canal 
(fig. 1). Rupture of the filtration angle 
may have resulted from the concussion, 
but the coloboma of the iris seemed to be 
an artefact. Hemorrhage had occurred in 
the ciliary body, and there was hemor- 
rhagic detachment of the choroid. Hemor- 
rhage, with a rather high polymorpho- 
nuclear leukocyte centent, was present in 
the anterior and vitreous chambers. The 
ciliary processes were edematous. The 
nerve head was covered by hemorrhage. 


Beginning degenerative changes were ap- 
parent in the cortical lens fibers. 


Case 4. A.I.P. Access1on 123954 


The patient was in a vehicle wreck, and 
the right eye was gouged out. 

Pathologic observations. Recent hemor- 
rhage was observed in the angle of the 
anterior chamber, in the posterior cham- 
ber, and around the ciliary processes, 
There were small subretinal hemorrhages 
near the disc. The optic nerve was severed 
traumatically. 

The dominant finding in these four eyes 
enucleated the day on which the injury 
was incurred was fresh hemorrhage. 
Blood was found in all the ocular inter- 
spaces and throughout all intraocular 
structures. The mechanical effects of the 
blow and the amount of blood were fac- 
tors which determined the variations in 
the ocular architecture. It is noteworthy 
that in two of these cases incipient cata- 
ract was identified less than 24 hours fol- 
lowing injury. 

EYES REMOVED WITHIN TWO WEEKS 

Eight eyes removed within two weeks 


of injury illustrate the changes which 
took place relatively soon after trauma. 


Case 5. A.I.P. Accession 104621 


The patient, who was in a truck acci- 
dent, had severe proptosis with apparent 
evulsion of the optic nerve. 

Pathologic observations. The 
nerve appeared to have been pulled out. 
There was dense thickening of the sclera. 
Massive hemorrhage was both intraocular 
and orbital, with hemorrhagic detachment 
of the ciliary body, choroid, and retina. 
The lens was cataractous. There was 
purulent panophthalmitis and orbital cel- 
lulitis (fig. 2). 


optic 


Case 6. A.I.P. Accession 101534 


The patient was struck in the eye with 
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a baseball, which caused hemorrhage into 
the anterior chamber. Two days later a 
massive intraocular hemorrhage produced 
secondary glaucoma. VDaracentesis was 
performed five days after injury. 
Pathologic observations. Polymorpho- 
nuclear leukocytes infiltrated the corneal 
stroma. The iris was _ hemorrhagic, 
necrotic, and infiltrated by purulent exu- 
date, and on one side was torn away from 
the ciliary body. Hemorrhage from the 
filtration angle filled the anterior cham- 


Fig. 2. (Rones and Wilder). Evulsion of the 
optic nerve. Rupture of the filtration angle. Mas- 
sive subchoroidal hemorrhage. A.I.P. Negative 


No. 90178. 


ber, and was evident beneath the retina at 
the ora serrata, in the anterior vitreous, 
and in the cupped optic disc. 


Case 7. A.I.P. 112891 


The patient was struck in the eye by a 
hard object; hemorrhage and secondary 
glaucoma resulted. Posterior sclerotomy 
and iridectomy were performed, but the 
iridocyclitis and secondary glaucoma per- 
sisted. 

Pathologic observations. Organized 
hemorrhage was present in the anterior 
chamber, occluding the pupillary space, 
and in the vitreous. Chronic iridocyclitis 
was evident, and iris tissue was incar- 


cerated in the corneal operative scar. The 

lens was cataractous. 

Case 8. A.I.P. Accession 102835 
Injury to the eye from an exploding 

cartridge caused hemorrhage into the an- 


Fig. 3 (Rones and Wilder). Rupture of the 
filtration angle. Hemorrhage in the anterior and 
posterior chambers. X70. A.I.P. Negative No. 
90132. 


terior chamber with resulting secondary 
glaucoma. 

Pathologic observations. The filtration 
angle was ruptured. Hemorrhage was 
present in the anterior and posterior 
chambers (fig. 3). 


Case 9, A.I.P. Accession 116154 


Shell fragments had entered the pa- 
tient’s left cheek and cut the right optic 
nerve, 

Pathologic observations. There was a 
ring abscess of the cornea. Purulent exu- 
date occupied the anterior and posterior 
chambers and the filtration angle, and 
also infiltrated the ciliary epithelium. 
There were broken posterior synechiae. 
The ciliary processes were partially hy- 
alinized. On one side the retina was torn 
and extensive subchoroidal and subretinal 
hemorrhages were present. The optic 
nerve appeared edematous and degener- 
ated, and purulent exudate infiltrated the 
trabeculae and nerve sheaths. 


Case 10. A.I.P. Accesston 131220 


A mine explosion in battle caused a 
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penetrating wound of the left cheek and 
contusion of the left eye. 

Pathologic observations. There was 
massive intraocular hemorrhage. The 
cataractous lens was dislocated into the 
posterior vitreous; the retina was de- 
tached; and gliosis had occurred. The 
pigment epithelium of the ciliary proc- 
esses was proliferated, with wide-spread 
scattering of pigment cells. Organization 
of the vitreous hemorrhage had begun. 


Case 11. A.I.P. Accession 115207 


The patient was struck by an automobile 
and incurred a head injury which resulted 
in death. 

Pathologic observations. The retina was 
edematous and folded in the macular 
region. Small hemorrhages were present 
in the inner nuclear layer of the retina. 
Although there was slight edema of the 
optic nerve head, physiologic cupping was 
still present. 


Case 12. A.I.P. Accession 136147 


The patient was struck by a mortar 
shell which caused a severe contusion of 
the left eye with iridodialysis, traumatic 
cataract, and intraocular hemorrhage. 

Pathologic observations. There was 
massive hemorrhage into the anterior 
chamber. On one side the iris was torn 
away from the ciliary body, and beneath 
this the lens capsule had been ruptured 
at the equator. The lens was cataractous. 
Extensive posterior synechiae were pres- 
ent. The epithelium of the iris and ciliary 
body was proliferated; the ciliary body 
hemorrhagic and infiltrated with chronic 
inflammatory cells. There was a massive 
vitreous hemorrhage. The lamina cribrosa 
was markedly depressed. 

In the eight eyes described, enough 
time had elapsed after the injury for be- 
ginning organization of the intraocular 
hemorrhages to have become apparent. 
Inflammation, present in five eyes, was 


purulent in three. Secondary glaucoma 
had resulted from massive intraocular 
hemorrhage in four eyes. 


Two WEEKS TO THREE MONTHS 

Fifteen eyes enucleated between two 
weeks and three months following injury 
were also examined, and in them the or- 
ganization of hemorrhage was more ad- 
vanced, the incidence of chronic inflam- 
mation had increased, and early atrophic 
changes were seen. 


Case 13. A.I.P. Accession 116524 


The patient was hit in the eye by a 
fragment from an exploding booby trap. 
Ciliary injection and hypotony appeared, 
The eye was enucleated one month after 
injury. 

Pathologic observations. The pupillary 
margin of the iris on the temporal side 
was ruptured, and posterior synechiae 
and a pupillary membrane had developed. 
There was phagocytized hemosiderin in 
the anterior chamber and in the residuum 
of hemorrhage in the vitreous. There was 
hemorrhagic and serous separation of the 
retina with edema of the macula. 


Case 14. A.I.P. Accesston 118213 


Fragments from an exploding booby 
trap struck the eye, causing iridodialysis. 
Recurrent intraocular hemorrhages pro- 
duced secondary glaucoma. Paracentesis 


Fig. 4 (Rones and Wilder). Massive hemor- 
rhage in the anterior chamber. x12. A.I.P. 
Negative No. 90124. 
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was performed. The eye was enucleated 
six weeks after injury. 
Pathologic observations. 
iridodialysis was present, together with 
hemorrhages and atrophy of the iris. 
There were anterior and posterior syn- 
echiae, and a massive hemorrhage in the 
anterior chamber (fig. 4). The lens 
showed an anterior cortical cataract. The 
macula was edematous, and secondary 


Traumatic 


Fig. 5 (Rones and Wilder). Early depression 
of the lamina cribrosa. X40. A.I.P. Negative 
No. 90133. . 


glaucoma was manifested by the depressed 
lamina cribrosa (fig. 5). 


Case 15. A.I.P. Accession 81675 


Flying fragments of the skull of an- 
other soldier struck the patient’s right 
eye, causing severe contusion with intra- 
ocular hemorrhage and traumatic cata- 
ract. Active panophthalmitis developed 
two weeks after injury and did not re- 
spond to treatment. The eye was enucle- 
ated 34 days after injury. 

Pathologic observations. Blood pigment 
was present in the interlamellar spaces of 
the cornea. Hemorrhagic and serous exu- 
date containing pigment-laden phagocytes 
filled the anterior chamber. On the nasal 
side, the iris was almost completely re- 
placed by organizing hemorrhagic and in- 
flammatory exudate which formed an ad- 
hesion between the cornea and the lens. 
On the other side were peripheral an- 


terior synechiae, atrophy of the iris, dis- 
organization of the iris pigment epi- 
thelium, and scar tissue on the anterior 


Fig. 6 (Rones and Wilder). Organizing hem- 
orrhage in the anterior chamber, resulting from 
traumatic iridodialysis. Extensive anterior and 
posterior synechiae. Atrophy of the iris and 
ciliary body. Cataract. «8. A.I.P. Negative No. 
90149. 


surface of the iris. The lens had under- 
gone degenerative change (fig. 6). The 
ciliary body was atrophic, and on the 
nasal side its processes were pulled for- 
ward by organizing hemorrhage in the 
anterior vitreous. Chronic inflammatory 
cells infiltrated the uveal tract. Lympho- 
cytic periphlebitis was evident in the ret- 
ina with edema and folding in the macu- 
lar region. Secondary glaucoma was evi- 
denced by the depressed nerve head and 
lamina cribrosa. 


Case 16. A.I.P. Accession 112157 


The eye was struck by a stream of 
water from a fire hose, with resulting 
intraocular hemorrhage, dislocated lens, 
and lacerated iris. Paracentesis was per- 
formed. The eye was enucleated 25 days 
after injury. 

Pathologic 
hemorrhage was present in the anterior 


observations. Organizing 
chamber. The cornea was blood stained ; 
the iris lacerated; the retina partially 
detached, and there was hemorrhagic de- 
tachment of the choroid. The lens was 
cataractous. Subacute keratitis and irido- 


cyclitis were observed. 
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17, A.I.P. Accession 122874 


Contusion caused severe hemorrhage 


into the anterior chamber, and secondary 
glaucoma. The eye was blind and painful. 
An attempt was made to extract a trau- 
matic cataract. The eye was enucleated 
six weeks after injury. 

Pathologic observations. The cornea 
and scar of the operative wound at the 
limbus were infiltrated with chronic in- 
flammatory cells. Organizing hemorrhage 
filled the anterior chamber. Remnants of 
the lens capsule and cortex were visible. 
A massive abscess and hemorrhage filled 
the vitreous. A large subchoroidal hemor- 
rhage was present, and the retina was de- 
tached. 


Case 18. A.I.P. Accession 86403 


The eye was injured by a gun-powder 
explosion, and enucleated seven weeks 
later. 

Pathologic observations. 
canal was filled with serous exudate and 
surrounded by dense lymphocytic infiltra- 
tion. Chronic inflammatory cells and poly- 
morphonuclear leukocytes clung to the 
posterior corneal surface, to the anterior 
surface of the iris, and to the zonular 
fibers. The iris was edematous and in- 
filtrated by plasma cells and lymphocytes, 
as were also the ciliary body, the inner 
layers of the retina, and the nerve head. 
The ciliary body and the peripheral 
choroid were stretched by the traction of 
plastic inflammatory exudate in the an- 
terior vitreous. 


Schlemm’s 


Case 19, A.I.P. Accession 118751 


A shell fragment penetrated the orbit. 
The eyeball was not perforated, but the 
globe became shrunken and painful. The 
eye was enucleated 18 days after injury. 

Pathologic observations. The lens was 
cataractous and dislocated into the pos- 


terior vitreous. The iris was ruptured, 
There was organizing massive intraocu- 
lar hemorrhage. The retina was detached 
and disorganized. 


Case 20. A.I.P Accession 105515 


Injury to the eye resulted from a pow- 
der explosion. The eye was enucleated two 
months later. 

Pathologic observations. Epidermaliza- 
tion of corneal epithelium had taken place 
over the scarred and vascularized sub- 
stantia. Pigment granules were seen in 
Fontana. The iris was 
edematous. The ciliary body was atrophic 
and sparsely infiltrated by chronic in- 
flammatory cells. Its processes were par- 
tially hyalinized. There was microcystic 


the spaces of 


. degeneration of the outer plexiform layer 


of the retina, as well as serous exudates 
in the outer plexiform and nerve-fiber 
layers. Degenerative changes were pres- 
ent in the anterior cortical fibers of the 
lens. 


CAsE 21. A.I.P. Accession 101532 


A blow caused hemorrage and second- 
ary glaucoma in an eye which had been 
defective since birth. Calcareous deposits 
were seen in the cornea; the lens was 
opaque, and annular posterior synechiae 
were present. The eye was enucleated 
two months after injury. 

Pathologic observations. The cornea 
showed pannus degenerativus with cal- 
careous deposits and vascularization. In- 
flammatory tissue and organizing hemor- 
rhage formed a membrane which covered 
the anterior surface of the iris, occluded 
the pupillary space, and incarcerated the 
degenerated remains of the lens. The cili- 
ary processes adhered to the posterior 
surface of the iris. Posteriorly there was 
ossification of the choroid. Lymphocytes 
and plasma cells infiltrated the uveal tract. 
The retina was detached, and the subret- 
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inal space was filled with serous exudate 
containing hemorrhage, cholesterin slits, 
and phagocytic wandering cells. The ret- 
ina, which had undergone gliosis and 
microcystic degeneration, contained serous 
exudate and laminated drusen, and ob- 
literative changes had taken place in some 
of the retinal vessels. 


Case 22. A.I.P. Accession 105522 


The patient was struck in the eye by a 
piece of wood, which caused laceration of 
the iris and retinal detachment. The eye 
was enucleated two months after the in- 
jury. 

Pathologic observations. On one side, 
the iris was torn away from the ciliary 
body and was hemorrhagic and partially 
necrotic. Hemorrhage filled the coloboma 
and extended into the posterior and vitre- 
ous chambers. On the opposite side, 
strands of organizing hemorrhage and 
pigment-laden cells were present in the 
filtration angle. Degenerative changes had 
occurred in the cortical lens fibers. Hem- 
orrhage had caused detachment of the 
retina, and there was massive subretinal 
hemorrhage in the macular region. 


Case 23. A.I.P. Accession 146081 


The patient was struck by a baseball on 
the left side of the forehead. At first no 
injury to the left eye was apparent, but 
two days later a large hemorrhage oc- 
curred in the anterior chamber. An in- 
tractable secondary glaucoma followed, 
and repeated paracentesis of the anterior 
chamber did not relieve the pain. The eye 
was enucleated three weeks after injury. 

Pathologic observations. The massive 
hemorrhage in the anterior chamber con- 
tained considerable scattered pigment 
from the epithelial layer of the iris. On 
one side, the iris and filtration angle were 
ruptured, and the iris was necrotic. The 
pigment epithelial layer of the retina 
showed considerable hyperplasia. 
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Case 24. A.I.P. Accession 131247 


A shell fragment penetrated the lid and 
the floor of the orbit, causing iridodialy- 
sis and massive vitreous hemorrhage. The 
eye was enucleated 15 days after injury. 

Pathologic observations. A traumatic 
coloboma with organizing hemorrhage oc- 
cupied the defect. Extensive rupture and 
detachment of the choroid and retina were 
present. There were large hemorrhages in 
the anterior and vitreous chambers, and 
in the subretinal and subchoroidal spaces. 


Case 25. A.I.P. Accession 140195 


Fragments from an exploding booby 
trap struck the eye and caused severe 
intraocular hemorrhage, rapid swelling of 
the lens and secondary glaucoma. One 
month after injury the lens was removed. 
The eye was enucleated seven weeks after 
injury. 

Pathologic observations. There was a 
large operative scar in the cornea to which 
there were 
iris, and of lens fragments and capsule. 


extensive adhesions of the 
Inflammatory scar tissue occluded the 
pupillary space. A large organizing hem- 
orrhage was present in the anterior vitre- 
ous, and there was extensive serous de- 
tachment of the retina. Subacute irido- 
cyclitis was complicated by eosinophilia. 


Case 26. A.I.P. Accession 132983 


Injury to the eye in battle caused severe 
vitreous hemorrhage and complete de- 
tachment of the retina. Mild iridocyclitis 
developed in the other eye, and enuclea- 
tion was performed two months after in- 
jury because sympathetic ophthalmia was 
feared. 

Pathologic observations. There was a 
large hemorrhage in the posterior vitre- 
ous chamber, with organization over the 
dise involving the retina. The retina was 
partially detached and there was hemor- 
rhage in the subretinal space. Hemor- 
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rhage in the anterior chamber and periph- 
eral anterior synechiae were observed, 
but there was no evidence of sympathetic 
ophthalmia. 


Case 27, A.I.P. Accession 136110 


A bullet entered through the right 
zygomatic region and made its exit 
through the left. There was marked dis- 
placement of the left infraorbital plate, 
with downward displacement of the globe. 
The eye was enucleated ten weeks after 
injury. 

Pathologic observations. The optic 
nerve was partially evulsed and_ the 
choroid had prolapsed into the arachnoid 
space. Organizing hemorrhage extended 
from the nerve head and adjacent cho- 
roid into the vitreous chamber. 


INTERVAL OF THREE TO THIRTY MONTHS 


In 20 eyes enucleated between three 
months and 2% years following injury, 
the incidence of inflammation and sec- 
ondary glaucoma was further increased, 
and there was one instance of equatorial 
staphyloma. Inflammatory pupillary and 
cyclitic membranes were seen and, for the 
first time in this series, calcium deposits 
in the lens and phthisis bulbi were ob- 
served, 


Case 28. A.I.P. Accession 122877 


The eye was hit by a fragment of ex- 
ploding shell. Enucleation was performed 
three months after injury. 

Pathologic observations. The remains 
of a hemorrhage were still present in the 
anterior chamber, and an_ organized 
hemorrhagic membrane covered the an- 
terior surface of the iris. There were 
peripheral anterior synechiae. The ciliary 
processes were elongated and their epi- 
thelium proliferated. The retina was de- 
tached and had undergone gliosis. 


29. A.I.P. Accession 101964 

The eye was struck by a stone. Cata- 
ract and secondary glaucoma resulted and 
enucleation was performed three months 
after injury. 

Pathologic observations. There was 
chronic iridocyclitis with serous exudate 
in the anterior, posterior, and vitreous 
chambers. Iris bombé was present. The 
lens showed early degenerative changes, 
The lamina cribrosa was depressed from 
glaucoma. 


Case 30. A.I.P. Accession 104773 


After the eye was struck by a squash 
ball, repeated hemorrhages in the anterior 
chamber resulted in secondary glaucoma. 
Pain persisted despite repeated paracente- 
sis. The eye was enucleated three months 
after injury. 

Pathologic observations. The anterior 
chamber was almost completely obliter- 
ated by organizing hemorrhage which oc- 
cluded the pupil. There were anterior and 
posterior synechiae and anterior displace- 
ment of the cataractous lens (fig. 7). 


Fig. 7 (Rones and Wilder). Organizing hem- 
orrhage in the anterior chamber occluding the 
pupil. Anterior displacement and degeneration 
of the lens. Hemorrhage in the vitreous cham- 
ber. X12. A.I.P. Negative No. 90125. 


Hemorrhage in the vitreous chamber and 
in the subretinal space, chronic iridocycli- 
tis, and secondary glaucoma were present. 
Case 31. A.I.P. Accession 107046 


A baseball had struck the eye causing 
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dislocation of the lens and secondary 
glaucoma. The eye was enucleated 3% 
months after injury. 

Pathologic observations. There were 
chronic iridocyclitis and peripheral an- 
terior synechiae. A small hemorrhage in 


Fig. 8 (Rones and Wilder). Chronic glau- 
coma with equatorial staphyloma. x2. A.L.P. 
Negative No. 97213. 


the vitreous was beginning to organize. 
An equatorial staphyloma was _ present 
with serous detachment and cystic de- 
generation of the retina at this point. 
Secondary glaucoma was evidenced by 
marked excavation of the optic disc (fig. 
8). 


Case 32. A.I.P. Accession 105295 


A blow from a fist caused severe intra- 
ocular hemorrhage and secondary glau- 
coma, Tension was not lowered by pos- 
terior sclerotomy. The eye was enucleated 
four months after injury. 

Pathologic observations. There were 
peripheral anterior synechiae, atrophy of 
the iris and ectropion uveae. The pigment 
epithelium was somewhat scattered and a 
few of its cells clung to the anterior sur- 
face of the iris. Anterior to the sclerot- 
omy scar the ciliary body was atrophic, 
and posterior to it the retina was de- 
tached. The lamina cribrosa was depressed 
and there were atrophic changes in the 


optic nerve. The lens was dislocated lat- 


erally. 


33, A.I.P. Accession 87772 


After a blow from a fist severe intra- 
ocular hemorrhage occurred and endoph- 
thalmitis developed. The eye was enucle- 
ated 4% months after injury. 

Pathologic observations. On one side, 
the iris was torn away from the ciliary 
body and almost completely replaced by 
scar tissue which extended across the 
anterior surface of the lens, incarcerated 
the iris pigment epithelium and sphincter 
muscle, and covered the anterior surface 
of the iris on the other side. The ciliary 
processes showed some hyalinization. Or- 
ganizing hemorrhage extended across the 
anterior vitreous behind the lens, which 
was cataractous. There was microcystic 
degeneration of the retina, and the cho- 
roid was infiltrated by lymphocytes and 
plasma cells. The lamina cribrosa was 
somewhat depressed. 


CASE 34, A.I.P. ACCESSION 88843 


The blow of a fist caused hemorrhage 
in the eye. A traumatic cataract was re- 
moved two months after injury. Three 
months later phthisis bulbi had developed 
and the eye was enucleated. 

Pathologic observations. The perforat- 
ing, operative wound at the limbus had 
healed. The iris was absent and ciliary 
processes and scar tissue occluded the 
filtration angle. There was a large hemor- 
rhage in the anterior chamber and there 
were serous and hemorrhagic exudates in 
the subretinal space and vitreous. The ret- 
ina was detached and showed marked 
lymphocytic periphlebitis. Organizing 
hemorrhagic and inflammatory exudate 
was beginning to form a cyclitic mem- 
brane. The nerve head was pulled for- 
ward and the lamina cribrosa was not de- 


pressed. 
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Case 35. A.I.P. Accession 116864 

Injury to the eye from an exploding 
land mine caused iridodialysis, vitreous 
hemorrhage, endophthalmitis, and second- 
ary glaucoma. The eye was enucleated 
5% months after injury. 

Pathologic observations. There were 
traumatic iridodialysis and vasculariza- 
tion of the anterior surface of the iris. 
The ciliary processes were adherent to 
the meshwork in the angle of the anterior 
chamber at the site of the iridodialysis. 
There was slight chronic iridocyclitis. 
Organizing hemorrhage was present in 
the vitreous. The optic nerve was atrophic 
and the lamina cribrosa depressed, 


36. A.I.P. Accession 87429 


In an automobile accident the patient 
sustained a skull fracture and an arterio- 
venous aneurysm of the right internal 
carotid with resultant proptosis of the 
right eye. The eye was enucleated six 
months after injury. 

Pathologic observations. purulent 
corneal ulcer was secondary to paralysis 
of the trigeminal nerve and exposure. 
Serous exudate was present in the angle 
of the anterior chamber. The vascularity 
of the iris was greatly increased. Lympho- 
cytes and plasma cells infiltrated the iris 
and the anterior ciliary body; the ciliary 
processes were edematous and their ves- 
sels engorged. On one side, there was 
peripheral detachment of the retina with 
subretinal serous exudate. Multiple hem- 
orrhages had occurred in the nerve fiber 
and outer plexiform layers of the retina. 
The optic disc was cupped and filled with 
serous exudate, and the lamina cribrosa 
was depressed. 


Case 37. A.I.P. Accession 115860 


The eye was struck by a soccer ball, 
with resulting chronic iridocyclitis and 
phthisis bulbi. It was enucleated seven 
months after injury. 


Pathologic observations. The iris had 
been ruptured, and its stroma replaced 
by organized hemorrhage which also filled 
the pupillary space. There was _ blood 
staining of the cornea. The lens was cata- 
ractous. Organizing hemorrhage filled the 
vitreous, and a plastic hemorrhagic and 
inflammatory cyclitic membrane 
formed. Subretinal hemorrhage had 
caused retinal detachment. There were 
chronic endophthalmitis and beginning 


phthisis bulbi. 


Case 38, A.I.P. Accesston 105658 


Injury to the eye by water under pres- 
sure caused repeated hemorrhages in the 
anterior chamber and secondary glau- 
coma. Paracentesis was performed, but 
endophthalmitis developed. The eye was 
enucleated nine months after injury. 

Pathologic observations. An organized 
hemorrhage was present in the anterior 
chamber, The lens was cataractous. There 
was mild chronic iridocyclitis, with some 
disorganization of the iris pigment, and 
several posterior synechiae. The lamina 
cribrosa was depressed. 


Case 39, A.I.P. Accession 113277 


The patient was hit in the eye by a 
shoe and secondary glaucoma developed. 
A trephination and lens extraction were 
performed several months after the in- 
jury but the glaucoma persisted. The eye 
was enucleated 18 months after injury. 

Pathologic observations. Fragments of 
proliferated lens capsule and cortex were 
incarcerated in the operative scar. There 
was mild chronic iridocyclitis with periph- 
eral anterior synechiae. The pigment 
layer of the iris showed some destruction, 
with pigment-laden, wandering cells in 
the anterior and posterior chambers. The 
lamina cribrosa was depressed. 


Case 40, A.I.P. Accession 113298 


During training on an obstacle course, 
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the patient fell and struck his eye. Acute 
glaucoma necessitated iridectomy. The 
lens then became swollen and was re- 
moved 17 months after injury. Iridocycli- 
tis developed. The eye was enucleated 20 
months after injury. 

Pathologic observations. The remain- 
ing iris tissue was adherent to the capsu- 
lar and cortical fragments of the lens. 
Chronic iridocyclitis and a large intra- 
ocular hemorrhage were evident, and the 
lamina cribrosa was depressed. 


Case 41. A.I.P. Accession 117649 


The patient was struck in the eye while 
in commando training. The eye was enu- 
cleated two years after injury. 

Pathologic observations. A traumatic, 
calcified cataract was present. There was 
chronic iridocyclitis, with wide anterior 
and posterior synechiae. The lens was dis- 
placed anteriorly and the anterior cham- 
ber was obliterated. There was an inflam- 
matory cyclitic membrane and complete 
detachment of the retina, with massive 
subretinal serous exudate (fig. 9). Col- 
loid execrescences were observed on 
Bruch’s membrane. 


Case 42, A.I.P. Accession 117900 

The eye was struck by a baseball ; cata- 
ract occurred, followed by recurrent in- 
flammation and phthisis bulbi. The Kahn 
reaction was positive but became negative 
under treatment. The eye was enucleated 
two years after injury. 

Pathologic observations. Anterior syne- 
chiae almost completely obliterated the 
anterior chamber. A dense mass of scar 
tissue occluded the pupil and formed an 
adhesion between the cornea, the anter- 
iorly displaced lens, and the iris. There 
was an anterior capsular cataract, and the 
cortical lens fibers had degenerated. A 
granulomatous inflammatory process, in 
which foci of epithelioid cells with oc- 


casional giant cells were sparsely sur- 
rounded by lymphocytes and plasma cells, 
involved the vascular layer of the ciliary 
body and the ciliary epithelium, forming 
adhesions to the lens. The retina was 
partially detached, was cystically degen- 
erated, and contained serous exudates. 


Case 43. A.I.P. Accession 110660 


The blow of a fist caused cataract, 
chronic iridocyclitis, and phthisis bulbi. 


Fig. 9 (Rones and Wilder). Inflammatory 
cyclitic membrane with detachment of the 


retina and subretinal serous exudate. x2. A.LP. 
Negative No. 97212. 

The eye was enucleated 2% years after 
injury. 

Pathologic observations. A traumatic 
cataract contained calcium 
Chronic endophthalmitis had produced 
inflammatory 


deposits. 
posterior synechiae and 
pupillary and cyclitic membranes. The re- 
tina was detached and had undergone 
cystic degeneration ; serous exudates were 
in and beneath it. Colloid excrescenses 
were seen on Bruch’s membrane. Phthisis 
bulbi had developed. 


Case 44. A.I.P. Accession 122205 


A baseball struck the eye, causing rup- 
ture of the iris, repeated intraocular 
hemorrhages, disorganization of the 
globe, and secondary glaucoma. The eye 
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was enucleated 5% months after injury. 

Pathologic observations. A coloboma of 
the iris was present, also anterior and 
posterior synechiae and a pupillary mem- 
brane. The ciliary body was atrophic and 
the lens cataractous. Secondary glaucoma 
was manifested by marked cupping of 
the optic dist. 


Case 45. A.I.P. Accession 137517 


A bomb explosion injured the right 
orbit, causing detachment of the retina 
and iridocyclitis. The eye was enucleated 
3% months after injury. 


Case 46. A.I.P. Accession 130076 


The eye was struck by an inner tube, 
with resulting iridocyclitis and traumatic 
cataract. It was enucleated nine months 
after injury. 

Pathologic observations. A mass of 
scar tissue bound the atrophic iris to the 
cataractous lens, completely occluding the 
pupillary space. There was chronic 
iridocyclitis. The retina was edematous in 


the macular region. 


Case 47, A.I.P. Accession 127493 


The eye was struck by a_ slingshot. 


TABLE 1 


PATHOLOGIC CHANGES DUE TO RECENT NONPERFORATING INJURIES 


Same Day 


Hemorrhage 

Intraocular 

Organizing 
Cataract 
Detachment 

Choroid 

Ciliary Body and Choroid 

Retina 
Rupture of Filtration Angle 
Evulsion of Optic Nerve 
Purulent Ophthalmitis 
Secondary Glaucoma 
Iridodialysis 
Nonpurulent Endophthalmitis 
Retinal Hemorrhages 
Rupture of Pupillary Margin 
Edema of Macula 
Blood Staining of Cornea 
Dislocated Lens 

Posterior 

Anterior 

Lateral 
Cystic Degeneration of Retina 
Phthisis Bulbi 


So 


— KD 


2 Weeks to 3 Months to 


Weeks 
2 Week: 3 Months 21 Years 
6 2 
1 9 10 
9 13 
2 
1 
7 10 
1 1 
1 
3 
4 3 11 
2 5 3 
2 8 17 
1 1 
2 
2 2 
1 1 
1 
? 
1 
2 
3 


Pathologic observations. The iris was 
edematous, and there were wide posterior 
synechiae. The hemorrhage in the an- 
terior vitreous had been partially phago- 
cytosed. Chronic chorioretinitis and ex- 
tensive cystic degeneration of the outer 
plexiform layer of the retina were pres- 
ent. 


Cataract developed, followed by attacks 
of chronic iridocyclitis and then by sec- 
ondary glaucoma. The tension was _ not 
relieved by an iris inclusion operation, 
and the eye was enucleated 18 months 
after injury. 

Pathologic observations. The operative 
scar at the limbus was cystoid and there 


do 


901 


23 
en 
Su 
the 
sic 
the 
of 
ter 
dit 


wh 


the 
an 
be 

Wa 


ing 


Wi 
ou 
sO 
set 
Va 
of 
fo 
ou 
da 
ter 
of 
or 
ret 
| 


OCULAR INJURIES IN SOLDIERS 1155 


was a traumatic cataract. Extensive ser- 
ous detachment of the retina was as- 
sociated with chronic iridocyclitis and 
secondary glaucoma, with marked exca- 
vation of the disc. 
DiscUSSION 

Table 1 is a recapitulation of the types 
of lesions resulting from recent nonper- 
forating injuries to the eye. Intraocular 
hemorrhage is most frequent, and is vari- 
ously situated depending upon the vessels 
damaged. Rupture of an iris vessel can 
cause a massive hemorrhage in the an- 
terior chamber. In the posterior segment 
of the globe the site and extent of hem- 
orrhage depend upon whether a ciliary, 
retinal, or choroidal vessel is ruptured. 


( 


Fig. 10 (Rones and Wilder). Traumatic iri- 
dodialysis, recent. X10. A.LP. Negative No. 
90131. 


Concussion cataract was observed in 
23 cases in this series, two of them in eyes 
enucleated the day they were injured. 
Such cataracts may be due to rupture of 
the lens capsule resulting from compres- 
sion of the eye, which allows access of 
the aqueous to the lens fibers. Dislocations 
of the lens also occur, anteriorly, pos- 
teriorly, or laterally, depending upon the 
direction of the blow and the manner in 
which the suspensory ligaments are torn. 

A blow upon the anterior surface of 
the globe pushes the aqueous backward 
and to the side. Since the aqueous cannot 
be compressed, the force is reflected back- 
ward against the iris and the lens, caus- 
ing them to recede or tear where they are 


weakest; namely, at the iris root and 
through the zonular ligaments (figs. 10, 
11, 12). Such an iridodialysis commonly 
involves only a portion of the circumfer- 


Fig. 11 (Rones and Wilder). Traumatic iri- 
dodialysis, recent, with hemorrhage into the an- 
terior and posterior chambers. X35. A.I.P. 
Negative No. 90154. 


ence of the iris root, although the cir- 
cumferential tear may be complete. 

The force of a blow from a blunt in- 
strument on the anterior segment of the 
globe may also be dispersed so as to cause 
rupture of the pupillary margin of the 
iris, including the sphincter, or rupture 
of the filtration angle. The force of such 
a blow may be reflected posteriorly to 
produce detachments of the retina, the 
choroid, and the ciliary body. In addition, 


. 


Fig. 12 (Rones and Wilder). Traumatic iri- 
dodialysis with beginning closure of the colo- 
boma by organizing hemorrhage. x30. A.I.P. 
Negative No. 90127. 
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evulsion of the optic nerve has been en- 
countered in three cases of this series. 
Secondary glaucoma was a frequent 
sequel to contusion injuries, and resulted 
from massive hemorrhage, dislocation of 
the lens, or synechiae following recurrent 
nonpurulent endophthalmitis. The optic 
nerve may early show the effects of this 
increased pressure ; in one case the lamina 
cribrosa was depressed six weeks after 


TABLE 2 
CAUSE OF ENUCLEATION (PRE-INDUCTION 
INJURIES) 

Cause Number 
Secondary Glaucoma 34 
Recurrent Inflammation 16 
Recurrent Hemorrhage 4 
Phthisis Bulbi 3 


injury. Advanced glaucomatous excava- 
tion and atrophy may develop within a 
few additional weeks if the intraocular 
pressure is considerably elevated. 

The 57 eyes of this series with non- 
perforating injuries incurred before in- 
duction into the Army are analyzed as a 
group. The time interval between injury 
and enucleation varied considerably: the 
shortest was four years, the longest, 28 
years. The most freqtent cause of enu- 
cleation was the development of second- 
ary glaucoma, although in many cases it 


Fig. 13 (Rones and Wilder). Peripheral an- 


terior synechia. Atrophy of the iris. «20. A.L.P. 
Negative No. 90129. 


was precipitated by recurrent iridocyclitis 
or hemorrhages. These eyes were blind 
in all cases, and prolonged and recurrent 
pain was the reason for their enucleation, 
As is to be expected, many of these eyes 
have the scars of operations, which had 
been performed to lower intraocular pres- 
sure, to remove cataracts or dislocated 


TABLE 3 


PATHOLOGY OF PRE-INDUCTION 
NONPERFORATING INJURIES 


Cause Number 

Cataract 29 

Calcified i7 
Dislocated Lens 5 
Chronic Endophthalmitis 48 
Secondary Glaucoma 32: 
Hemorrhage 

Organized 8 

Recent 13 
Detachment 

Retina 36 

Choroid and Ciliary Body 6 
Phthisis Bulbi 6 
Ossification of Choroid 15 
Staphyloma 6 


lenses, or to repair detached retinas. Thus 
in these eyes the effect of surgery was 
superimposed upon the original trauma. 

Table 3 shows the most common path- 
ologic findings in these eyes. Chronic 
endophthalmitis was the most frequent, 
with cataract, detachment of the retina 
and choroid, and secondary glaucoma fol- 
lowing in that order. A great variety of 
degenerative and late inflammatory 
changes were recorded, including pig- 


Fig. 14 (Rones and Wilder). Atrophy of the 
iris. Marked ectropion uveae. X65. A.I.P. Nega- 
tive No. 90173. 
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mentation and hyalinization of the an- 
terior-chamber angle meshwork, atrophy 
of the iris (figs. 13, 14), pupillary and 


cyclitic membranes (fig. 15), prolifera- 
tion of the ciliary and retinal pigment Fig. 18 (Rones and Wilder). Drusen on the 
lamina vitrea. X50. A.I.P. Negative No. 90171. 


Fig. 19 (Rones and Wilder). Ossification of 
the posterior choroid. x6. A.I.P. Negative No. 
90167. 


Fig. 15 (Rones and Wilder). Ossification of 
a cyclitic membrane around the incarcerated lens 
capsule. X12. A.I.P. Negative No. 90168. 


Fig. 20 (Rones and Wilder). Atrophy and 
gliosis of the retina. «165. A.I.P. Negative No. 
90165. 


Fig. 16 (Rones and Wilder). Proliferated 
pigment epithelium in a cyclitic membrane. x50. 
A.LP. Negative No. 90176. Fig. 21 (Rones and Wilder). Cystoid degen- 

eration of the retina. 120. A.I1.P. Negative No. 
90144. 


epithelium (fig. 16), atrophy of the cili- 
ary body (fig. 17), colloid excrescenses 
on Bruch’s membrane (fig. 18), ossifica- 
tion of the choroid (fig. 19), hemorrhages 
and obliterative vascular changes in the 
retina, and retinal gliosis (fig. 20), and 
cystic degeneration (fig. 21). 

The cases in this series that held the 
greatest interest for us were 20 in which 


Fig. 17 (Rones and Wilder). Atrophy of the ‘flammatory reactions followed contu- 


ciliary body. x70. A.I.P. Negative No, 90174. sion injuries not complicated by operative 
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Fig. 22 (Rones and Wilder). Granulomatous 
cyclitis. Nodular aggregations of epithelioid 
cells in the vascular layer and epithelium. 95. 
A.I.P. Negative No. 90148. 


procedures. Purulent endophthalmitis 
was encountered twice, both times in eyes 
with traumatic laceration of the optic 
nerve. Within a period of two weeks, 
purulent keratitis had developed, as a 
result of exposure or of neurotrophic dis- 
turbance. In the first case the purulent 
reaction extended into the anterior cham- 
ber and involved the iris. Here the in- 
flammation was chiefly confined to the 
anterior segment, although there were 
some leukocytes in the vitreous hemor- 
rhage and around the vessels in the or- 
bital tissue. The second case exhibited a 
ring abscess of the cornea, with purulent 
exudate in the anterior chamber extend- 
ing into the anterior vitreous and back 
along the retina. The purulent reaction 
involved the optic nerve and its sheaths. 
The mechanism which produced the puru- 
lent endophthalmitis is easily compre- 
hended ; it undoubtedly proceeded by di- 
rect extension from the purulent corneal 
inflammation and was in no sense a blood- 
borne infection. 

A granulomatous inflammatory reac- 
tion was seen only once, and then in the 
case of a soldier with a positive Kahn re- 
action. The history was that following 
contusion of the eye, recurrent inflamma- 


tion set in and a complicated cataract 


developed, passing over into phthisis 
bulbi. Pathologic examination showed 


dense scar tissue occluding the pupil and 
forming an adhesion between the cornea, 
the iris, and the cataractous lens. The 
ciliary body and its processes were the 
sites of a granulomatous inflammatory 
reaction, in which foci of epithelioid cells 
with occasional giant cells were rather 
sparsely surrounded by lymphocytes and 
plasma cells (fig. 22). The interpretation 
of this lesion raised certain questions, 
Was there a quiescent focus in the ciliary 
body which was stirred into activity by 
the trauma? Did trauma _ provoke the 
granulomatous lesion in an_ individual 
with systemic syphilitic disease? It is im- 
possible to answer positively, for the 
problem is still in dispute in medicolegal 
spheres. 

Active endophthalmitis was manifested 
in an eye enculeated seven weeks after 
a gun-powder explosion. There was dense 
lymphocytic infiltration around Schlemm’s 
canal, with lymphocytes and _ plasma 
cells around the vessels of the in- 
trascleral plexus and in the spaces of 
Fontana (fig. 23). Chronic inflammatory 


Fig. 23 (Rones and Wilder). Active endoph- 
thalmitis with lymphocytes and plasma cells in 
the iris, filtration angle, and spages of Fontana. 
Aggregation of lymphocytes around the canal 
of Schlemm. x 160. A.I.P. Negative No. 90141. 
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cells and polymorphonuclear leukocytes 
clung to the posterior surface of the cor- 
nea and to the anterior surface of the 
iris. Chronic inflammatory cells in- 
fitrated the iris, the ciliary body, the 
inner layers of the retina, and the nerve 
head. There was perivascular lymphocytic 
infiltration in the retina (fig. 24) and 
nerve head (fig. 25), with a few poly- 
morphonuclear leukocytes in the inner 
layers of the retina. The intensely cellu- 
lar nature of the inflammatory response 
is in marked contrast to that seen in a 
number of other cases, and led us to re- 
gard the condition in this case as a re- 
sponse to infection. 

In 16 cases in this series the inflamma- 
tory response was definitely a reaction to 
the tissue trauma and subsequent hemor- 
rhage. These cases of traumatic uveitis 
appear to be more severe than the in- 
flammations resulting from infections 
and more frequently lead to enucleation, 
either because severe inflammation re- 
curs or secondary glaucoma ensues. In 
this series six eyes were enucleated be- 
cause of glaucoma, while ten were re- 
moved for recurrent iridocyclitis. The 
mechanism of production of the inflam- 
matory lesions is not simple. Unques- 
tionably the injury and destruction of tis- 
sues can liberate toxic substances which 
induce an inflammatory response. In the 
same way, intraocular hemorrhage can 
act as an exciting agent. There are two 
less likely factors which nevertheless have 


Fig. 24 (Rones and Wilder). Lymphocytic 
periphlebitis in the retina. x 130. A.I.P. Negative 
No. 94128. 


Fig. 25 (Rones and Wilder). Lymphocytic 
perivasculitis in the optic-nerve head. x60. 
A.I.P. Negative No. 90142. 


their proponents; namely, reflex nerve 
irritation and allergic sensitivity to dis- 
persed uveal pigment or lens proteins. In 
two of these cases there were enough 
infiltrating eosinophils to suggest an al- 
lergic factor. In the remaining cases the 
inflammation was predominantly in the 
anterior segment in 12; in the posterior 
segment in two. The paucity of cellular 
response in such traumatic uveitis with- 
out penetrating wounds was in contrast 
to the cellularity of infectious uveitis. 
Lymphocytes and plasma cells were the 
dominant cell types, and they were scant- 
ily infiltrated through the iris, ciliary 
body, or choroid. These cells were also 
noted in the anterior chamber, on the 
posterior corneal surface, and in the vit- 
reous, particularly around the ciliary pro- 
cesses. The exudative response to in- 
flammation in these cases was more 
marked than the cellular, and was mani- 
fested by the formation of anterior and 
posterior synechiae, together with pupil- 
lary and cyclitic membranes. The pigment 
layers of the iris, ciliary body, and retina 
simultaneously exhibited areas of degen- 
eration, with scattering and phagocyto- 
sis of pigment adjacent to areas of exten- 
sive proliferation of the fixed chromato- 
phores. 
SUM MARY 


This report has dealt with 104 cases of 
nonperforating ocular injuries in_ sol- 
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diers. Forty-seven eyes were injured dur- 
ing combat or training. The interval be- 
tween injury and enucleation varied from 
less than one day to 2% years. In these 
eyes, hemorrhage was the most frequent 
finding, although nonpurulent endoph- 
thalmitis, detachment of the retina, and 
secondary glaucoma also were often 
noted. Injury to eyes of 57 soldiers had 
preceded induction into the Army. The 
shortest interval between injury and enu- 
cleation in this group was four years and 
the longest 28 years. Chronic endoph- 
thalmitis was the most frequent finding, 
with cataract, detachment of the retina 
and choroid, and secondary glaucoma fol- 
lowing in that order. A great variety of 
degenerative and late inflammatory 
changes were recorded. 

An inflammatory reaction was present 
in 20 cases in which no operation had 
been performed. Purulent endophthal- 
mitis in two of these had resulted from 


intraocular extension of purulent kerati- 
tis. A granulomatous inflammatory reac- 
tion was observed in the ciliary body and 


processes of a third. The most striking 
cellular response was observed in a 
fourth case, in which there was active 
endophthalmitis, with dense lymphocytic 
infiltration around Schlemm’s canal agd 
chronic inflammatory cell infiltration in 
the iris, ciliary body, retina, and nerve 
head. This reaction was regarded as a 
response to infection. In the remaining 
16 cases the inflammation was clearly a 
response to tissue trauma and subsequent 
hemorrhage, although in two the num- 
ber of eosinophils in the infiltrate sug- 
gested an allergic factor. The inflamma- 
tory process was chiefly in the anterior 
segment in 12 cases, and in the posterior 
segment in two. The paucity of the cellu- 
lar response was noteworthy; lympho- 
cytes and plasma cells were the dominant 
cell types. On the other hand, the exuda- 
tive response was marked and resulted 
in the formation of anterior and posterior 
synechiae together with pupillary and 
cyclitic membranes. 

7th Street and Independence Avenue, 


SW. (25). 
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SOME OBSERVATIONS ON THE SURGICAL TREATMENT 
OF THE EXTRAOCULAR MUSCLES* 


AVERY DEH. PRANGEN, M.D. 
Rochester, Minnesota 


It is interesting and useful to look 
back over one’s experiences and efforts in 
any field of endeavor, and try to analyze 
and evaluate them. In doing surgery on 
the muscles of the eyes, we all have our 
successes and also failures. Our successes 
are a most gratifying reward, while our 
failures are a disappointing stimulus en- 
couraging us to eliminate our imperfec- 
tions. I have the feeling that it is often 
from our unsuccessful cases that we learn 
the most. The constant search for the 
causes of failures goads us on to improve- 
ment. In this paper | am making no report 
of percentages of successes and failures. 
Many careful and excellent analyses of 
results already have been made, and I 
would anticipate that our figures would 
closely parallel those of previous studies. 
I would rather discuss factors and themes 
concerning surgery of the muscles of the 
eyes and the possible relationship of such 
factors and themes to success or failure. 


UNDUE CONSERVATISM A HANDICAP 


As number one in my own causes of 
failure | would list undue conservatism. 
By this I mean hesitation to operate when 
surgery is indicated and, more important, 
not being radical enough in my proce- 
dures while operating. Although this may 
well be a personal fault, I have observed 
it to be a frequent one among other sur- 
geons operating on muscles of the eyes. 
My generation of ocular surgeons was 
brought up that way. It was the natural 
result of coming into ophthalmic surgery 
after the period of disastrous “free” 


* From the Section on Ophthalmology, Mayo 
Clinic. Read at the 82nd annual meeting of the 
American Ophthalmological Society, San Fran- 
cisco, California, June, 1946. 


tenotomies of the ocular muscles. The op- 
eration of recession and the various 
forms of satisfactory shortening opera- 
tions had not been perfected, and we 
were greatly handicapped by inability to 
operate on the eye muscles safely, accu- 
rately, and yet adequately. The situation 
made us too conservative in our surgical 
approach, and I for one have had great 
difficulty in overcoming it. 

At the present time there is no need 
for this excessive conservatism in respect 
to when to operate and how to operate. 
The operation of recession has become 
thoroughly proved and established. It is a 
simple and safe operation, capable of con- 
trol by measurement, and can be _ per- 
formed on the eyes of young children and 
also adults. Likewise, various simple, 
safe, and accurate resection operations 
are in use for eyes of persons of any age. 
The use of absorbable gut sutures has 
further simplified operation and_post- 
operative care. Also, general anesthesia 
for young children and adults has pro- 
gressed to a point of minimal danger and 
minimal operative annoyance. Therefore, 
we need not be inhibited as to when to 
operate or how to operate because of 
doubts as to safety and accuracy. 

To me, this has been the outstanding 
achievenient of this generation in surgery 
of the muscles of the eyes, The lack of 
this assurance was the outstanding handi- 
cap of my earlier career in this type of 
surgery. [ am most thankful that the 
younger men of today and tomorrow 
need not be so troubled. 


BE RADICAL ENOUGH TO ATTAIN 
OBJECTIVES 


In operating, we must always have due 
regard for minimal trauma to tissue and 
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yet we must be radical enough in our ef- 
forts to attain our objectives. Often the 
most radical surgery is the best and least 
traumatizing. In my earlier years, trying 
to assure minimal damage, I handicapped 
my efforts by small, “stingy” incisions and 
inadequate dissection or exposure of es- 
sential structures in the field of operation. 
This fault I have observed often in others. 

Before reconstruction and alteration of 
tendons and muscles can be properly car- 
ried out, it is necessary to visualize free- 
ly and to study the tissues to be altered. 
Incisions heal crosswise and not length- 
wise. Therefore, a long incision permit- 
ting wide exposure and free visualization 
is best. As pointed out by Jameson,’ 
Kirby,? and. others, the condition of tis- 
sues as found at operation often deter- 
mines or alters the type or extent of the 
surgery to be performed. If we do not 
“open up” wide enough, we cannot see 
these tissues. 

Again I repeat, in reconstructing ten- 
dons and muscles we must be radical 
enough to attain our objectives. I have 
failed too many times through timid or 
halfway measures, The early teachings 
of my generation to be “careful” and not 
to do too much caused me, at least, too 
many failures or partial successes. It has 
been my experience that overcorrections 
of muscular defects have been very few 
indeed ; whereas, undercorrections or par- 
tial successes have been far too common. 
Personally, I should much prefer an oc- 
casional overcorrection and to reoperate 
for it than to wonder what to do next for 
frequent halfway or partial results. In 


truth, many postoperative conditions 


which are somewhat overcorrected, in our 
opinion as ophthalmic surgeons, are in 
fact most acceptable to the patient and 
family ; whereas, many conditions which 
to us are somewhat undercorrected are 
certainly unsatisfactory to the patient, the 
family, and ourselves. 


RECOGNIZE TYPE AND DEVELOPMENT 
OF TISSUES 

The importance and characteristics of 
the various tissues encountered during 
an operation should be considered. The 
conjunctiva, or protective coat of the 
globe, is the point of entrance and the 
means of closing the surgical wound. It 
should be incised cleanly and widely, and 
at the proper points, so that it can be 
smoothly replaced and evenly closed with 
adequate sutures. Failure to do these 
things invites sloughing wounds, with ex- 
cess granulation and poor healing. Im- 
proper conjunctival cicatrization may ad- 
versely affect the result of an operation 
on ocular muscles and vice versa. 

Tenon’s capsule is a key structure in 
operation on muscles of the eyes. This 
fact has been called to our attention by 
Jameson! and by Berens and Romaine.’ 
stated that 
could be utilized to reinforce poorly de- 


Jameson Tenon’s capsule 
veloped muscles or that it could be al- 
tered so as to lessen the action of hyper- 
tonic muscles. Berens and Romaine 
called attention to the necessity for pres- 
ervation and conservation of Tenon’s 
capsule ; they said that, when operation is 
performed, Tenon’s capsule over the mus- 
cles should be preserved so as to mini- 
mize postoperative adhesions of tendon 
and muscle to the sclera. Such adhesions, 
when excessive, tend to defeat our opera- 
tive efforts. With the observations of 
these authors I am in thorough accord. 
It goes without saying that the type 
and development of tendon and muscle 
encountered materially affect our decision 
as to what and how much to do surgically 
to the tendon and muscle. Preoperative 
ideas concerning the nature of these 
structures may have to be changed at the 
time of surgical exposure. The exact 
power or tension of muscles can be de- 
termined only at operation. ecasionally, 
anomalous insertions and attachments of 
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tendons and muscles to the sclera are en- 
countered and have to be corrected. | 
have encountered insertions at abnormal 
distances and abnormal angles from the 
corneal limbus, accessory or double- 
headed tendons, abnormal formations in 
Tenon’s capsule, and bands of tissue con- 
necting the belly of the muscle with the 
sclera. All of these can be found only by 
wide exposure and free visualization. 
Some of these structures, | believe, are 
phylogenetic. Unless due recognition is 
given to these anomalous conditions and 
proper disposal of them is made, results 
will not be good. 


PROPER DIAGNOSIS A PRELUDE TO 
SURGERY 

Proper diagnosis is a necessary prel- 
ude to performance of any type of sur- 
gery. To operate without knowing what 
is wrong is, of course, absurd. Many 
times, however, in complicated cases of 
imbalance it seems impossible to make an 
exact diagnosis and we are forced to op- 
erate with an incomplete diagnosis, We 
should strive, however, to come to as 
nearly exact a diagnosis as possible be- 
fore operating. As a rule, the need for 
operation is not urgent. When the con- 
dition is doubtful and observations are 
mixed, repeated observations can be 
made over a period sufficient, as a rule, to 
give us a fairly accurate idea of what is 
wrong before we operate. When the diag- 
nostic picture is not clear, I prefer to de- 
lay surgery. Delay and repeated observa- 
tions often clear up the diagnosis and 
also often change the original diagnosis 
for a better one. 

The general theme of diagnosis of mus- 
cular anomalies has been universally es- 
tablished by many writers, such as Howe, 
Duane, Jackson, Verhoeff, 

White, and others. No one method of 
diagnosis is infallible. We all have our 
own diagnostic tricks, 


Lancaster, 


In general, I believe there is no sub- 
stitute for watching “eyes move” in mak- 
ing a diagnosis. Movement of the eyes 
binocularly and monocularly, and nota- 
tion of their behavior with the cover test, 
have been my most useful procedures. 

Diagnosis by means of prism measure- 
ments and cover test has not been too 
useful to me. Probably I have not become 
proficient enough in this method. How- 
ever, as I have done it and watched it done 
by others, I have been skeptical of the 
findings and of the diagnosis of vertical 
anomalies in the oblique fields as found 
by this method of diagnosis alone. To my 
mind, the oblique fields of movement of 
the eyes are unstable and too many bizarre 
findings and diagnoses were made in the 
oblique fields by this method of diagnosis 
which I could not substantiate by ob- 
serving the eyes move in these fields. At 
least, I have been unable to consider it 
safe to proceed to operate on the vertical 
muscles as diagnosed by screening and 
prism measurements alone. Undoubtedly, 
prism measurement and screening are 
useful adjuncts to our diagnostic pro- 
cedures but, as Lancaster‘ stated, “much 
time is expended on irrelevant, unneces- 
sary, although not uninteresting measure- 
ments.” 

In a previous paper,® I summarized 
what I thought to be the essential data in 
trying to make a diagnosis in muscle 
anomalies. These are: (1) The visual 
powers for distance and near vision are 
essential. (2) The refractive error and 
accommodative needs are studied. (3) 
The movements of the eyes in the vari- 
ous fields of fixation, with and without 
the cover test, are observed. (4) The 
convergent near point is taken. (5) Fu- 
sion is investigated. (6) Rest positions or 
phorias for distant and near vision are 
noted and compared. (7) Vergence pow- 
ers are determined. (8) The character of 
any existing diplopia is studied. (9) 
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Symptoms are evaluated and the individ- 
ual is classified medically, neurologically, 
and sociologically, (10) Repeated obser- 
vations are made. 

By a thoughtful assembling of these 
facts it should be possible to arrive at a 
definite diagnosis. Improvement in diag- 
nostic metheds based on a better under- 
standing of the physiology of ocular mo- 
tility has been of tremendous help in im- 
proving our surgical results. It is much 
easier to select the proper operative pro- 
cedures in a given case after a refined 
differential diagnosis has been made. 

The goal of operative treatment is to 
restore function, not merely to straighten 
eyes. When eyes are made to function 
properly, they will be straight. Often 
there are several types of surgical pro- 
cedure which will straighten a pair of 
eyes. The best type should be the one 
which works toward assisting in res- 
toration of function. Careful study of the 
existing state of function of the muscles 
of the eyes is a great aid in selection of 
the type of operation to be performed. I 
discussed this more fully in a previous 
paper.® It is probably by a combination of 
all methods of diagnostic procedure that 
we obtain our best results. When all our 
data are thoughtfully and carefully as- 
sembled, the diagnostic picture will take 
form. I often liken the procedure to the 
working out of a crossword puzzle, The 
answer, after much doubt, suddenly be- 
comes clear. 


INDICATIONS FOR OPERATION 


When imbalance is variable, particular- 
ly if it is improving, operation should be 
deferred. On the other hand, when im- 
balance is becoming worse, operation is 
indicated sooner. In children, particularly, 
and in adults, when the diagnosis is ob- 
vious and there is no favorable response 
to nonoperative treatment, there is no ex- 


cuse for delaying operation. To delay is 
only to make matters worse. We have the 
means at hand to operate safely and ac- 
curately, regardless of age. The establish- 
ment of the recession operation, simple 
resections, the use of gut sutures and 
modern anesthesia have made such safety 
possible. 

When strabismus is severe, particular- 
ly in children, and prolonged nonopera- 
tive measures cannot be carried out, it is 
often advisable to operate and put the 
eyes into position in which they can help 
themselves to straighten, rather than to 
allow them to be neglected. 

In dealing with children it is well to 
remember, however, that the young, 
growing mechanism has an inherent ten- 
dency to correct itself with a minimum 
of surgical help. How many times has one 
seen unilateral recession of a_ rectus 
medialis muscle correct convergent strab- 
ismus in a child when one felt positive 
that both of these muscles would have to 
be recessed ! 

On the other hand, if the patient is an 
adult, minimal surgical assistance rarely 
is enough. Among adults one is dealing 
with a deformity which has become firm- 
ly fixed. It seems to me that in operating 
on the extraocular muscles one must be 
“radical and yet accurate,” and must try 
to visualize the underlying physiologic 
condition and its pathologic changes. 

When an eye has been operated on by a 
colleague for imbalance, apparently with- 
out success, let us not be too quick to 
judge his work a failure. Even if the eyes 
still deviate, his work may have been well 
done. Perhaps the degree of strabismus 
was too great to be corrected by opera- 
tion on one eye. The other eye may have 
needed operation, and the surgeon may 
have planned his procedure that way, to 


complete the result. Before advising re- 
operation on the same eye, one should 
inspect its motility and scars, considering 


( 
i 
t 
I 
I 
( 
I 


SURGERY OF THE EXTRAOCULAR MUSCLES 1165 


the possibility that it has been properly 
operated on and all has been gained that 
it was possible to gain in one eye. Opera- 
tion on the other eye probably will com- 
plete the correction and, if this is success- 
ful, one should insist that the patient give 
credit to both surgeons. I have had a 
number of such cases. 

When muscular imbalance is compli- 
cated, as in combined lateral and vertical 
defects or a mixed bilateral involvement, 
| believe that operation for the the ob- 
vious or outstanding defect should be 
performed first, and that the other doubt- 
ful muscle or muscles, or the other eye, 
should be left for subsequent observation 
and possible operation later. 

Often, when the worst offending mus- 
cle, muscles, or eye is operated on, the 
lesser offender, or the other eye, will ad- 
just itself and further operation will not 
be needed or may be much less extensive 
than originally anticipated. It is the old 
principle of attention to first things first. 
In other words, imbalance of a vertical 
muscle may disappear after a pronounced 
defect of a lateral muscle has been cor- 
rected. Or the circumstances may be the 
other way around, imbalance of a lateral 
muscle vanishing with correction of a de- 
fect of a vertical muscle. Also, the fellow 
eye may straighten after the worse eye 
has been corrected. 

Much has been said in the literature 
concerning inability to straighten and 
hold straight, by surgery, eyes with anom- 
alous retinal correspondence. I have found 
this to be true only of eyes which have ex- 
treme amblyopia and marked eccentric 
fixation. When deviating eyes are able to 
fixate properly, I have found that they 
respond satisfactorily to cosmetic surgery, 
regardless of anomalous retinal corre- 
spondence. However, when deviating eyes 
fixate eccentrically, I have found that 
they do not remain straight after cosmetic 
surgery and that they have a marked 


tendency to return toward their previous 
position of deviation. 


TYPES OF OPERATIONS PERFORMED 


| prefer that the patient be under the 
influence of general anesthesia for prac- 
tically all my operations on muscles of 
the eyes. When this type of anesthesia is 
employed, the patient is at ease and so 
am I. I have found local anesthesia to be 
unreliable, unpredictable, and unsatisfac- 
tory. I cannot do my best work when the 
patient is conscious of pain. Extensive 
local injections disturb the field and inter- 
fere with the delicate and extensive dis- 
sections which I feel are necessary to ob- 
tain good results. The intratracheal type 
of anesthesia has proved highly satisfac- 
tory in my experience. If the patient is a 
very small child, the tube is hung in the 
angle of the mouth instead of being 
passed into the trachea. 

As to the types of operation performed 
on the various muscles, I have finally 
adopted a simple form of resection or re- 
cession procedure on the rectus muscles, 
except in the case of the lateral rectus 
muscle which I still tenotomize in most 
instances. In tenotomizing the lateral 
rectus muscle, I cut only its primary in- 
sertion from the sclera, and I| carefully 
avoid disturbing its other attachments to 
the sclera and capsule. 

For more than 10 years I have used 
only plain gut sutures in all operations 
on muscles of the eyes, The “plain” cat- 
gut 3-0 or 4-0 has been found to be satis- 
factory. These sutures, in my experience, 
have caused the least reaction, hold suffi- 
ciently long, and do not have to be re- 
moved. All knots are tied outside the con- 
junctiva, so that a minimal amount of 
suture material is left buried. Enough 
extra sutures of the same material are 
used to close completely the conjunctival 
wound. This minimizes granulation. 

In suturing the rectus muscles to the 
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sclera I use two sutures, the Worth type 
in resection and the Jameson ligating 
type in recession. Each suture includes 
half of the tendon. The inferior oblique 
muscle I tenotomize or recess at its in- 
sertion on the globe. The superior 
oblique muscle I have not operated on, 
but I am very much interested in the 
paper on this subject delivered by Dr. 
Berke’ at this meeting. | have found 
transplantation of part of the adjacent 
rectus muscles to the stump of a resected 
paralyzed fellow rectus muscle to be suc- 
cessful in about 50 percent of cases in 
which the procedure has been tried. I re- 
gard the operation as well worth while. 
The O’Connor cinch operation produces 
satisfactory results in competent hands. 
So far, I have not been converted to its 
use because the operation, as usually per- 
formed, disturbs and discards Tenon’s 
capsule. As stated earlier, I prefer to 
preserve and utilize Tenon’s capsule when 
operating on muscles of the eyes. 

A mistake which I and others make 
occasionally while operating on muscles 
of the eyes is failure to isolate all of a 
tendon and muscle. Probably because of 
inadequate exposure, the tendon is split 
and only a portion of it is picked up and 
isolated for reconstruction. One remarks 
that the tendon and muscle are small and 
poorly developed. Of course, if only a 
portion of the tendon and muscle is al- 
tered, the operation will be a failure. To 
avoid this error, if one opens up the field 
of operation widely and continues dissec- 
tion until there is no doubt as to the in- 
clusion of the whole tendon and muscle, 
this mistake will be avoided. I mention 
this because I have seen it happen to me, 
to my assistants, and to other surgeons. 

In resection of the rectus muscles, how 
much shall we resect? I have cause to feel 
that we should resect enough to take up 
the “slack” or “give” in the muscle. With 
the muscle completely freed from all 


global and conjunctival attachments and 
held forward on the muscle hook, the 
Prince forceps is shoved backward until 
the muscle in the forceps is under dis- 
tinct tension. Measurement from the 
hook to the back of the forceps, where the 
sutures go, usually shows, in the case of 
the lateral rectus muscle, from 10 to 11 
mm. of tendon have been resected by this 
method. In the case of the rectus medialis 
muscle this measurement is from 8 to 10 
mm.; in the case of the inferior rectus 
muscle, from 5 to 6 mm.; in the case of 
the superior rectus muscle, from 5 to 6 
mm. If the muscle is paralyzed and flab- 
by, these measurements will be several 
millimeters higher. Such radical resec- 
tions really get results. I have the feeling 
that small resections usually are failures. 
Rarely in my experience has even slight 
strabismus been corrected by a single re- 
section or recession operation in adults. 
It is usually necessary to operate on more 
than one muscle of the same eye or on 
the fellow eye in adults. 

In recessing rectus tendons, I have 
found small recessions to result in fail- 
ure. The medial rectus muscle I recess 5 
mm., no more and no less. The external 
rectus muscle, due to its long are of con- 
tact with the globe, is difficult to weaken. 
I recess 7 to 8 mm. when I perform the 
recession operation on the muscle. The 
inferior rectus and the superior rectus 
muscles I recess from 4 to 5 mm. 

Operations on the oblique muscles have 
been described by Wheeler,* Berens and 
Loutfallah,? §Dunnington,’® White,” 
Guibor,?2, Hughes,* Wagman,'* and 
Berke.” There is an increasing, and I 
think correct, tendency to perform radical 
reconstruction of these muscles so diffi- 
cult to operate on. The oblique muscles 
are difficult to treat surgically because of 
their obscure and peculiar anatomic re- 
lationships. In operating on them one 
must be persistent in dissection and carry 
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SURGERY OF THE EXTRAOCULAR MUSCLES 


it on to the point at which these muscles 
are as completely freed and visible as the 
rectus muscles are when they are oper- 
ated on. When this is done, the oblique 
muscles can be easily altered at will. At 
least, | know this to be true of the inferior 
oblique muscle, and Dr. Berke’s paper 
that it is the 
superior oblique muscle. In surgical treat- 


shows likewise true of 
ment of the inferior oblique muscle, | 
have found it best to operate on it pos- 
teriorly, at its insertion on the globe. 
Results achieved by the anterior ap- 
proach, through the lower lid, have been 
very disappointing. Results obtained 
from the posterior or global approach 
have been much better, especially since I 
have been recessing the tendon. Recently, 
I have been setting the “completely” freed 
tendon of the inferior oblique muscle for- 
ward on the horizontal meridian of the 
globe to a point 6 to 7 mm. posterior to 
the middle of the point of attachment of 
the rectus lateralis muscle. This places 
the attachment of the inferior oblique 
tendon close, or slightly posterior, to the 
end of the theoretic horizontal axis of 
elevation and depression of the globe. 
With the inferior oblique tendon an- 
chored to the globe at this point, the 
muscle should have very little power to 
elevate the eye when the eye is adducted. 
I have found, in the few cases in which I 
have carried out the procedure, that this 
method of reducing the action of the in- 
ferior oblique muscle is very successful. 
! recommend that it be given a trial. To 
allow the inferior oblique muscle to be- 
come attached anywhere on the posterior 
inferior quadrant of the globe, as it will 
become attached after tenotomy or tenec- 
tomy, seems to me to invite failure. In 
anchoring the inferior oblique tendon to 
the sclera, I use one suture of plain cat- 
gut (4-0) tied completely around the ten- 
don and then woven through it and left 


buried. 
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As already stated, I regard tendon 
transplantation to be well worth trying. in 
the treatment of paralysis of the rectus 
muscles, particularly in the case of the 
lateral rectus muscle. In my experience, 
excellent motion is obtained in the par- 
alyzed field in about 50 percent of cases 
in which the aforementioned procedure 
is performed. When the transplants fail 
the 
straight because of the 


to act, eye will be cosmetically 


“extensive” re- 
section performed on the paralyzed mus- 
cle and the partially crippling recession 
performed on the opposing muscle. In 
the case of a paralyzed rectus lateralis 
muscle, I resect the paralyzed muscle a 
maximal amount—13 to 15 mm.—and re- 
cess the opposing rectus medialis muscle 
6 mm. The technique of the operation 
described in several excellent 


has been 


articles by various authors such as 


©’Connor' and Lutman.?® 


POSTOPERATIVE MANAGEMENT OF 


PATIENTS 


The immediate postoperative manage- 
ment of patients who have undergone op- 
erations on muscles of the eyes seems to 
be an individual problem. Each surgeon 
has his own ideas and routine, which he 
feels return to good condition the eyes 
which have been subjected to operation. 
It seems to me that eyes which have been 
operated on recover very satisfactorily re- 
gardless of which postoperative regimen 
is followed. 

If an eye on which an operation has 
‘outside” 


been performed is kept clean 
and reasonably quiet for a few days, it 
will progress satisfactorily. Dr. Edward 
Jackson once told me that if the eyelids 
and eyelashes were kept clean, adequate 
drainage would be established naturally. 
In other words, irrigation of the eyes is 
unnecessary. In recent years I have fol- 
lowed this advice. At the Mayo Clinic our 
postoperative care is simple, based on 
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minimal disturbance of a part recently op- 
erated on. The eyelids and eyelashes are 
cleansed, some form of ocular antiseptic 
agent is instilled and pads are applied. 
The eyes are not irrigated. | believe that 
it is better not to interfere with the 
chemical content of the conjunctival cul- 
de-sac. Our postoperative reactions have 
been definitely less since we ceased to use 
postoperative irrigation of the conjunc- 
tival cul-de-sac. When marked reactions 
are encountered, I have found that the 
intramuscular injection of boiled whole 
milk is effective in shortening the dura- 
tion of the reaction, Usually, only one in- 
jection of milk is given. 

The long-range postoperative manage- 
ment of patients who have undergone op- 
erations on muscles of the eyes is of more 
interest. There is no doubt in my mind 
that intelligently directed orthoptic treat- 
ment must be of definite value in the 
postoperative care of such patients. My 
use of such treatment has been limited, 
but enough to convince me of its value, 
Orthoptic treatment to cure some muscu- 
lar defects may make operation unneces- 
sary and its use to assist in refining the 
diagnosis in all cases of muscular defects 
is of unquestioned value. Postoperative 
orthoptic treatment should be ideal to 


complete a cure in selected cases, but not 
in all. In adults, particularly, and also in 
children, in the presence of postoperative 
diplopia and persistent fusion “inability,” 
[ think orthoptic treatment should be 
studiously avoided. Orthoptic treatment 
in such cases is not only futile, in my ob- 
servation, but may also tend to fix the 
diplopia and to keep the patient confused 
and unhappy. Postoperative diplopia and 
fusion inability, I believe, are managed 
best by the absence of orthoptic treatment. 
It is sometimes best to let sleeping dogs 
lie. I have seen a considerable number of 
patients who had so-called horror of fu- 
sion, with eyes that had been intensively 
trained orthoptically after surgical treat- 
ment of muscles of the eyes. These pa- 
tients have been very unhappy people. I 
think the best treatment for postoperative 
diplopia among patients who have under- 
gone operations on the ocular muscles is 
to ignore it, unless the diplopia responds 
immediately to orthoptic treatment, 

I have tried to draw, from my own ex- 
perience in operating on the muscles of 
the eyes, some conclusion which might be 
useful, especially to the younger oph- 
thalmologists interested in surgery of 
these particular muscles. 


102-110 Second Avenuc, S.W. 
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NOTES, CASES, 


CLINIC FOR BINOCULAR 
PROBLEMS* 


OBLIQUE ANISEIKONIA WITH LEFT 
HyPERPHORIA AND CYCLOPHORIA 


PAuL W. Mies, M.D. 


Hanover, New Hampshire 


Mr. R. A. B., Case 13579, a bank clerk, 
aged 24 years, was first seen at the Dart- 
mouth Eye Institute in September, 1941, 
and his case has been followed for five 
vears. 

His chief complaints were eyeache and 


INSTRUMENTS 


Examination. The patient habitually 
tilted his head toward the right shoulder. 
Pupils were normal. Tension was normal 
to palpation. Ophthalmoscopy showed my- 
opic conus present. Visual acuity was 
20/200 in either eye, without correction. 

Prescription. Previous correction had 
been: R.E., with a —1.50D. sph. — 
—2.50D. cyl. ax, 168°, 20/50; L.E., with 
a —1.00D. sph. > —3.50D. cyl. ax. 30°, 
20/50. The new noncycloplegic refraction 
was: R.E., with a —1.00D. sph. — 
—3.50D. cyl. ax. 170°, 20/30; L.E., with 
a —1.00D. sph. ~ —4.00D. cyl, ax. 17°, 


TABLE 1 


DATA ARRANGED AS SEEN BY EXAMINER 


Eso. 1, 


Eso. 3, L.A. 3p 
Eso. 4, L.H. 2 p.d. Eso. 1, 
Eso. 3, L.A. 2 pd. Eso. 2, 


* Prism diopters. 


fatigue, frontal and temporal headache 
almost daily, burning and watering of the 
eyes, inability to see in bright light, oc- 
casional double vision (especially at 
night), inability to read more than one- 
half hour without eyestrain, fatigue and 
headache at the movies, inability to judge 
distances, floating black specks after use 
of the eyes. 

History. He stated that he had had 
poor vision since childhood, but the ach- 
ing and other complaints had become pro- 
gressively worse the previous two years, 
until he was forced to change his occupa- 
tion. He stated that he was never able to 
drive a car with confidence, driving “on 
nerve.”” He would have gone to college if 
it had not been for his weak eyes. The 
family history and past medical history 
were noncontributory. 


*From the Dartmouth Eye Institute. 


L.H. 2 p. 
L.H. 1 p. 


2 p.d. Eso. 2, L.H. 1 p.d. 
1 p.d. Eso. 1, L.H. 3} p.d. 
1 p.d. Eso. 2, R.H. 1 p.d. 


20/30. Motility with the correction was: 
Distance: Eso. 1, L.H. 1 (prism diop- 
ter); Near: Eso. 4, L.H. 3 to 4, Ampli- 
tudes of fusion were: Distance: Conver- 
gence, 14/8 (break and recover) ; diver- 
gence, 7/5; vertical, +1/0 (base down 
right); divergence, —4/3 (base up 
right). Near: Convergence, 12/10; di- 
vergence, 16/12. Stereopsis was 90 per- 
cent on the Keystone DB6 card. He was 
given the above refractive prescription. 

On February 12, 1943, the patient re- 
turned with the same complaints as be- 
fore, reporting very little comfort. The 
refractive error, hyperphoria, and acuity 
were unchanged. 

The diplopia fields with red glass over 
the right eye, as shown in Table 1, would 
indicate excyclophoria. 

On the Bielschowsky cyclophoria device 
there was found right conclination of 1.6 
degrees, and left disclination of 5.5 de- 
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grees (axis top inclining laterally ).* The 
new refractive correction was: R.E., with 
a ~125D. wh. —3.S0D. cyl. ax. 170°, 
14 diopter (base up); L.E., with a 
—1.00D. sph. ~ —4.00D. cyl. ax. 17°, 14 
diopter (base down). Space eikonometer 
findings with this prescription were : * 90: 
0.8 percett +0.5 degrees; L 
0.8 percent +0.5 degrees; 2: —1.0 +0.5 
degrees. Slight overall magnification was 
required for the left eye and there was 
considerable oblique aniseikonia due to the 
oblique astigmatism present. 

Amplitude of fusion with this correc- 
tion was: Distance: Divergence, 8/6; 
Convergence, 16/10; vertical divergence, 
3/2. Near: Convergence, 16/11; diver- 
gence, 16/12. Stereopsis was 90 percent 
on the Keystone DB6 card (with diffi- 
culty). 

Results. On March 28, 1943, the patient 
reported by letter, after wearing prisms 
but no aniseikonic correction for seven 
weeks: “The effects of the new lenses 
have been varied. I could not wear them 
steadily for two weeks, during which time 
I kept going back to the others when pain 
or tiredness occurred. At the end of two 
weeks I could wear them all of the time. 
To see anything I have to stare and ad- 
just myself to it; however, I see more of 
it than ever, very clearly and very sharp. 
Through the outside edges I see double, 
the result being I must look through the 
center all of the time. Tiredness and dis- 
comfort come up as before, but is possi- 
bly delayed a bit. Also when tired my eyes 
water. This is really a new experience. 


* Note that an emmetropic, noncyclophoric 
pair of eyes would have cyclophoria for hori- 
zontal-line objects if such refractive oblique 
cylinders as this are worn, and that the nearer 
the horizontal the cylinder axes become, the less 
would be the cyclophoria measured. Try this with 
a Maddox rod before each eye and a prism base 
down before one eye to make two horizontal 
lines. The lines will be made parallel (and thus 
suitable for fusion) by excycloversion. 


NOTES, CASES, INSTRUMENTS 


“Changing my focus takes more time 
than I have experienced, especially going 
from a broad field to a detailed surface. 
That is, looking relaxed about the raom 
then returning to a typed letter before me, 
it appears a jumble and I have to stare at 
some part of it to locate my focus. In 
writing now, as has been the case if | 
center the focus in the paper, the upper 
left hand corner will tend to rise. Also 
when looking fixedly at a distant object 
everything about seems out of focus, 
which requires additional effort to bring 
it into clear view. 

“Moving pictures are very tiring, and 
have brought on headache unless | was 
seated in the center, Slight nausea has oc- 
curred also. This occurs also when tired- 
ness comes about. Light effects me as it 
always has. In the rear of a high ceilinged, 
brightly lighted hall, my vision to the 
other end is greatly cut off and the reflec- 
tion of all the lights is carried on the 
glasses.” 

On April 13, 1943, he was tested on the 
ophthalmo-eikononeter and again on the 
space eikonometer. Meridional or overall 
aniseikonia was not found on the ophthal- 
mo-eikonometer, but the space eikonom- 
eter detected oblique aniseikonia. 

He was given 2-percent meridional 
aniseikonic fitovers converging out (that 
is, R.E., X135; L.E., X45). He re- 
ported the next day that the floors looked 
level, but a back wall or movie screen 
toward him 
There was less 


tipped (overcorrection ). 
“confusion” on looking 
from one object to another than without 
the aniseikonic fitovers. He was, there- 
fore, given the following aniseikonic fit- 
overs: R.E., 1.5 percent 135; L.E., 1.5 
percent X45. 

On April 22, 1943, he reported by let- 
ter: “This prescription is the best I have 
yet worn. The confusion is greatly re- 
lieved and objects are quite distinct. 
Theatre curtains stand straight with a 
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possible slight distortion in the upper left. 
That is, it pitches upward. Generally 
everything seems normal.” 

A recheck on the space eikonometer 
with the patient wearing the refractive 
prescription, the fitover, and prisms: 
X90: L. 0.2 percent +0.3 degrees ; * 180: 
0.0 percent +0.4 degrees ; 3: 0.0 0.4 de- 
grees. The space-eikonometer test without 
aniseikonic fitovers showed : X90:0.0 per- 
cent + 0.3 degrees; 180: 0.0 percent 
+0.4 degrees ; ?: —1.1 +0.4 degrees. 

On September 28, 1943, he was given 
2-percent meridional aniseikonic fitovers 
converging down, which he wore with 
comfort until July 6, 1944, when he re- 
ceived permanent spectacles of the same 
prescription. 

On November 6, 1946, however, the pa- 
tient returned because of a recurrence of 
black specks and a burning feeling in the 
eyes. He had also suffered some frontal 
headache for a few months. His general 
health had been excellent. On examina- 
tion, the eyes were externally normal, pu- 
pils normal. Slitlamp examination showed 
a small nuclear dot in the lens of the left 
eye, with visible vitreous strands. In the 
right eye there was a wavy band of tissue 
attached at the disc and floating in the 
vitreous which came only slightly forward. 

Subjective refraction was: R.E., with a 
—1.00D. sph. 7 —3.25D. cyl. ax. 165°, 
20/30; L.E., with a —1.25D. sph. — 
—3.50D. cyl. ax. 20°, 20/30. Motility 
with old aniseikonic glasses of July 6, 
1944 was: Distance: Eso. 1 to 2, L.H. 2 
(prism diopters) ; Near: Eso. 2, L.H. 2. 
Fusional amplitudes were : Distance : Con- 
vergence, 12/9 (break, recover); diver- 
gence, 8/6; vertical divergence, +2/1 
(base down right), —3/2 (base up right). 
Near: Convergence, 11/9; divergence, 
10/8. The near point of convergence was 
7 cm. Stereopsis was 100 percent on the 
Keystone DB6 card. The right hand and 
right eye were dominant. The space- 


eikonometer test with old aniseikonic 
spectacles of July 6, 1944, showed: X90: 
L 0.9 percent +0.3 degrees ; * 180: L 0.4 
percent +0.4 degrees; 8: +0.3 +0.2 de- 
grees. The space-eikonometer test with 
new refractive prescription in trial-case 
lenses was: X90: L 0.8 percent +0.3 de- 
grees; 180: L 0.4 percent +0.4 degrees ; 
8: —1.2 +0.2 degrees. 


SUMMARY 


A 24-year-old bank clerk with disability 
due to severe eye strain was not relieved 
after two years of treatment with refrac- 
tive prescriptions with or without prisms 
to correct the hyperphoria present. He 
wore the same refractive and prismatic 
correction with the addition of aniseikonic 
correction for three years with marked 
subjective relief of eye strain, and marked 
improvement of stereopsis, as measured 
by the Keystone DB6 card, and by sensi- 
tivity when measured on the string target 
of the space eikonometer. His old diffi- 
culty in focusing on any small object, 
especially one in motion, disappeared. 

Although he left his position in the 
bank because of his eyes, he returned to 
it when he got his aniseikonic correction. 
His employer told us that his work was 
incomparably more efficient since he had 
worn these glasses. The recent change was 
small, and involved only the cylindrical 
correction. The measured oblique ani- 
seikonia had not changed. 

Unfortunately, the diplopia fields were 
not repeated with aniseikonic glasses on. 
However, the aniseikonic addition to the 
the prescription has always been sym- 
metrical over the two eyes, and would 
therefore induce a change in anisophoria 
only by decreasing the excyclophoria pres- 
ent. It is possible that this decrease in 
cyclophoria is as important as the effect 
of changing the image shape in oblique 
aniseikonia. 

4 Webster Avenue. 
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SOCIETY PROCEEDINGS 


Edited by Donacp J. Lyte, M.D. 


MEMPHIS SOCIETY 
OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


February 10, 1947 
Dr. J. B. StaANForD, presiding 


RECESSION OF INFERIOR RECTUS 


Dr. JAMES E. WILSON reported that 
R. W., a youth, aged 19 years, was seen 
July 15, 1946. Five months previously he 
had received a head injury. Upon recov- 
ery the only residual symptom was diplo- 
pia. After one month’s observation, the 
diplopia persisted in the same degree. 

Vision was 20/20 in each eye, and the 
refractive error was negligible. Except for 
defective ocular motility the examination 
of his eyes was normal. Ocular rotations 
were full in all directions for the right 
eye but were definitely limited downward 
and to the right for the left eye. While 
the right eye fixed, the left eye was up 
and to the left. Diplopia fields showed that 
separation increased upon looking down- 
ward, While looking downward, separa- 
tion was greater to the right than to the 
left. Image tilting and lateral separation 
also supported the diagnosis of paresis of 
the left superior oblique. Left hypertropia 
was measured at 10 prism diopters for 
distance and 15 prism diopters for near. 

At operation five months after injury, 
a 5-mm. recession was performed on the 
right inferior rectus. Immediately post- 
operatively, there was a considerable over- 
correction. Two months following the 
operation, there was % prism diopter of 
right hyperphoria at 20 ft. and 34 prism 
diopter of left hyperphoria at 13 inches. 
The patient could read with comfort. 
There was single binocular vision in all 
fields except when looking extremely 


down and to the right. Diplopia fields 
showed superimposition in all fields ex- 
cept when the light was carried extremely 
downward and to the right. 


CICATRIX OF EYELIDS 


Dr. J. WiTHERs by invitation reported 
that his patient M. L. C., a colored girl, 
aged 11 years, had spilled lye in her left 
eye when about two years of age and had 
received no treatment until first seen in 
the Clinic on June 28, 1946, complaining 
of an unsightly and tearing left eye. 

She was found to have contracture of 
both lids of the left eye, with an extensive 
ectropion of the upper lid and no con- 
junctival sac inferiorly. The eye was a 
small degenerated calcareous mass whose 
cornea had been replaced by a matrix of 
veins. The lacrimal puncta were lost in 
the cicatrix, and there was severe epiphora 
with low-grade infection of the area. 

On August 1, 1946, enucleation of the 
degenerated left eye and implantation of 
a glass ball were performed. On Septem- 
ber 4, 1946, a skin graft from behind the 
left ear was placed in a spread incision 
of the lower lid, and a skin graft from 
the right upper lid was placed in a spread 
incision of the left upper lid. Adhesions 
of the subcutaneous tissue were cut and 
the ectropion was reduced and held in 
place by catgut sutures anchored high in 
the upper lid. A small mucous-membrane 
graft from the lower lid was placed in the 
new inferior conjunctival sac. A small 
wax conformer was placed in the conjunc- 
tival sac and two padded mattress sutures 
were placed to hold the lids together. 

This case was presented in an effort to 
determine what future operations could be 
done to correct the epiphora and the ab- 
sence of eyelashes. 
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ANOMALIES OF OPTIC DISC 


Dr. Puitip MERIWETHER LEwIs pre- 
sented two patients having very unusual 
nerve heads. 

Case 1. V. B., a white man, aged 38 
years, had no ocular symptoms except 
those due to a mixed astigmatism of his 
right eye for which he wore glasses. He 
was seen for a routine refraction. The vi- 
sion was 20/20 in each eye. Both eyes 
were normal externally and the fundi nor- 
mal except for the optic disc of the left 
eye. The disc was larger than normal with 
its horizontal diameter slightly greater 
than the vertical. At the temporal border, 
there was an oval-shaped, bluish-gray 
area, which was sharply demarcated from 
the rest of the disc. The patient stated 
that when his eyes were examined 10 
years ago that the peculiar appearance of 
the disc was discovered. There was a mod- 
erate enlargement of the blindspot hori- 
zontally. The field was normal. 

Case 2. J. B., a white man, aged 31 
years, was first seen for refraction in 
April, 1942. He thought the vision of his 
left eye had been poor for many years, 
but he had never been examined before. 
The eyes were normal except for the left 
disc. A yellowish mass extended from the 
upper border temporally to just above the 
macula. It was quite large being about 
2¥% times the size of the disc. Its surface 
had an irregular or shingled appearance. 
Corrected vision, in 1942 and in 1944, was 
20/30, but it was only 20/50, in 1946. 
The refractive error (+1.75D. cyl. ax. 
45°) had remained the same. It seemed 
that the growth was larger than in 1942, 
but unfortunately photographs were not 
made until recently. A very large absolute 
scotoma extended from the normal blind 
spot downward to the 90-degree meridian. 
The peripheral fields for form and color 
were normal. Fundus photographs made 
in August, 1946, were shown. 


FOREIGN BODIES OF EYE 


Dr. PHiLtip MERIWETHER LEwis re- 
ported six recent cases of penetrating 
wounds of eyes with steel particles. 

Case 1. E. H., a white man, aged 28 
years, was pounding with a hammer while 
repairing some farm machinery when 
something struck his left eye. He was seen 
two days later on August 5, 1946, be- 
cause his eye was getting sore. There was 
a small wound of the limbus at the 7- 
o'clock position with a small hole through 
the base of the iris. There was consider- 
able ciliary congestion and the aqueous 
was a little hazy, but the fundus was 
normal. Vision was reduced to 20/200. 
X-ray pictures by Dr. Daniel Fisher 
showed the steel in the ciliary body just 
peripheral to the limbal wound. It was 
necessary to enlarge the wound after 
which the steel was removed by applica- 
tion of a hand magnet. It measured 4 by 2 
by 1 mm. Six hundred thousand units of 
penicillin were given postoperatively to- 
gether with one milk injection. The pa- 
tient resumed work three weeks after the 
injury with his eye entirely quiet and 
vision of 20/40. The lens was clear. 

Case 2. R. M., a white man, aged 30 
years, was cutting concrete with a ham- 
mer and chisel on August 17, 1946, when 
something struck his left eye. He was 
seen about four hours later. There was a 
wound through the cornea at the 6-o’clock 
position and a hole through the base of the 
iris. The iris was congested and the pupil 
very small. Vision was reduced to count- 
ing fingers at three feet. X-ray pictures 
by Dr. D. H. Anthony showed the steel to 
be in the orbit below, outside of the globe. 
After the pupil was dilated a hole was dis- 
covered in the midline below, about 4 to 
5 disc diameters below the macula. The 
hole was white in color, elliptical in shape 
and about 34 mm. long. About nine hours 
after the injury, surface diathermy was 
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applied to the area of the scleral wound 
after cutting the inferior rectus from its 
insertion to secure proper exposure. Con- 
siderable iritis developed which subsided 
promptly under treatment with penicillin, 
milk injections, atropine, and neosyneph- 
rin. Three weeks later pigmented spots 
were seen all around the site of the wound. 
No detachment occurred, but vision was 
only 20/50. The lens was clear. 

Case 3. C. C., a white man, aged 24 
years, was using a hammer to repair a 
mower on August 31, 1946, when a piece 
of steel struck his left eye. The steel en- 
tered through the sclera at the site of the 
insertion of the internal rectus, but was 
located 16-mm. posterior to the apex of 
the cornea and 9-mm. lateral to the mid- 
line. Vitreous was protruding from a 
rather large wound, the eye was very 
painful and greatly swollen. Application 
of the giant magnet elicited no response, 
but on introducing the magnetic tip of a 
squint hook through the wound, the steel 
was readily removed. It measured 4 by 3 
by 1.5 mm. Diathermy was applied to the 
sclera and to the wound. Over a million 
units of penicillin, foreign-protein injec- 
tions, and sulfadiazine administered orally 
failed to prevent the development of pan- 
ophthalmitis. Evisceration on the seventh 
day after injury was followed by prompt 
recovery. 

Case 4. H. H., a white boy, aged six 
years, was watching his mother repair a 
chicken coop on August 24, 1946, when 
something struck his left eye. There was a 
large prolapse of iris through a_ pene- 
trating wound of the cornea at the limbus, 
laterally. Vision was reduced to light per- 
ception. X-ray pictures showed a metallic 
foreign body either in the orbit or in the 
posterior part of the globe. The child 
would not permit accurate localization. 
Application of the giant magnet gave no 
result. An iridectomy was performed. 
Vision had improved slightly (5/200), 


but the vitreous was so hazy that the 
fundus could not be seen. 

Case 5. B. P., a white boy, aged two 
years, was playing in his father’s black- 
smith shop on August 30, 1946, when a 
piece of steel struck his left eye. The tip of 
the steel penetrated into the anterior cham- 
ber, but it remained lodged deep in the 
cornea. The steel was removed by magnet 
extraction in another city, and the eye 
did well for five days. It then became vio- 
lently inflamed and the child was brought 
to Memphis. A dirty gray wound, sur- 
rounded by very hazy tissue, could be seen 
through the cornea in the lower pupillary 
area. The aqueous was cloudy, and there 
was marked ciliary congestion. The wound 
was scraped out causing the aqueous to 
escape. The infection was brought under 
control by means of foreign-protein and 
penicillin injections plus the usual local 
treatment. 

Case 6. J. M., a white man, aged 53 
years, was seen on September 10, 1946. 
About four years previously he remem- 
bered on two occasions having steel re- 
moved from his left cornea, but he could 
not recall how the injuries occurred. An 
intraocular foreign body was evidently 
not suspected. About a year ago the vision 
began to fail, but not until five days pre- 
viously did the eye become red and pain- 
ful. 

There was a hole through the iris. 
Siderosis bulbi was present, the iris being 
a rusty yellow color instead of blue, which 
was the color of the other eye. A low- 
grade iritis was present with dense pos- 
terior synechiae which could be only par- 
tially broken with the most powerful dila- 
tors. Vision was reduced to 10/200. 
X-ray pictures by Dr. D. H. Anthony 
showed no trace of any foreign body. Evi- 
dently the metal had become completely 
dissolved by oxidation. Hospitalization 
for treatment with foreign proteins was 
advised, but refused. 
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GONIOTOMY FOR GLAUCOMA 


Dr. J. WesLeyY McKINNEy reported 
two cases of congenital glaucoma in which 
goniotomies were performed. 

Case 1. W. M., aged seven months, was 
seen in August, 1945. The baby had had 
a trephination of each eye for congenital 
glaucoma three months previously. Notes 
made at that time stated that both corneas 
were large, and tension was 35 mm. Hg 
(Schigtz) in each eye. The fundi were not 
seen. The tension had remained normal 
for a while and was now up again, and 
the corneas were slightly steamy. On Au- 
gust 25, 1945, under ether anesthesia, the 
tension was 30 mm. in each eye. Goni- 
otomy was performed on both eyes. About 
one third of the corneoscleral trabeculum 
in its nasal portion was cut with the goni- 
otomy knife. The postoperative course 
was uneventful. On September 12th, ten- 
sion was again up. Under vinethane an- 
esthesia, it measured 35 mm. in the right 
eye and 40 mm. in the left. Eserine was 
used for a while but was soon stopped as 
the eyes seemed all right. The child, now 
13 months of age, was last seen February 
20, 1946. The parents stated that the child 
seemed to see very well. The corneas were 
clear and the tension was unquestionably 
normal to fingers. 

Case 2. D. M. G., aged three months, 
was seen in May, 1943. At birth a diag- 
nosis of interstitial keratitis of the left 
eye had been made, presumably because of 
the steaminess of the cornea, Examina- 
tion revealed the left cornea to be large 
and somewhat steamy. There was a hori- 
zontal band of superficial nebulous opacity 
across the center of the cornea. The right 
eye seemed normal. Under ether anes- 
thesia, the fundi were poorly seen with a 
—18 lens in each eye and appeared nor- 
mal. The tension was 20 mm. Hg 
(Schigtz) in the right eye and 45 mm. in 
the left. A goniotomy was performed 


cutting the corneoscleral trabeculum from 
the 3-o’clock to about the 11-o0’clock posi- 
tions. The postoperative course was un- 
eventful. Two-and-one-half years later 
the tension remained normal. 


THREE CASES OF “SOFT GLAUCOMA” 

Dr. E. C. 
port of this condition has been made now 
and then since 1924, and that Dr. Arnold 
Knapp’s report of 10 cases, in 1932, called 


ELLETT said that some re- 


attention again to the condition and its 
association with sclerosis of the cerebral 
basal vessels. All cases present some im- 
pairment of vision and visual fields, optic 
atrophy with marginal or complete exca- 
vation of the disc, and possible radio- 
graphic evidence of calcification of the 
cerebral basal vessels. The intraocular 
pressure is not increased. The vessels af- 
fected are generally the internal carotid, 
ophthalmic, and the posterior communi- 
cating, but the changes are always slight 
and often cannot be shown by X ray. 

Operation is not indicated, and no treat- 
ment seems to help, although all cases do 
not progress. Dr. Ellett operated on one of 
his patients because the patient had been 
advised to have an operation by a very 
good ophthalmologist, and Dr. Ellett was 
afraid not to give him the benefit of the 
operation. The patient’s trouble has not 
progressed in the 3% years since the oper- 
ation. The other patients have used mi- 
otics and have been treated with general 
tonics. 

The last report on this condition Dr. 
Ellett has seen was one by MacLean and 
Ray to the Section on Ophthalmology of 
the New York Academy of Medicine in 
April, 1946. This was the report of a 
case, which has not yet been printed. He 
has borrowed from them the name of 


“soft glaucoma,” which is not a good 
name, because everybody agrees that the 


condition is not glaucoma. Dr. Knapp dis- 
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cussed this report and is still of the opin- 
ion that the trouble is optic atrophy asso- 
ciated with sclerosis of the basal arteries. 
He spoke of the altitudinal field defect, 
which is characteristic, but not always 
present, the cupping of the disc, and the 
low tension. He said that the calcification 
of the basal vessels is not always visible 
to the X ray. No new suggestions were 
made as to treatment. 

Case 1. C. D., a man, aged 68 years, 
was seen in January, 1944. Vision in the 
right eye had been blurred for a year and 
was getting worse. There were no other 
symptoms. Vision was 6/18 corrected to 
6/6. The right eye had a 4-mm., slight- 
ly active pupil. There were a few lens and 
vitreous opacities ; the nerve was white and 
slightly cupped. In the left eye, the media 
were clear ; the nerve was less cupped and 
of better color. Tension was 20 mm. Hg 
(Schigtz) in each eye. The only change in 
nearly three years was in the fields. The 
tension once went to 28 and 30 mm., but 
has usually been 18 and 20 mm. Vision at 
present was 6/20 and 6/7.5+, with 
glasses. Dr. Arnold Knapp has kindly 
seen this patient several times. In June, 
1944, he wrote: “I dilated his pupils with 
neosynephrin and found in both optic 
nerves: scleral ring, shallow depression, 
atrophy right marginal cup above. The 
case does not impress me as one of glau- 
coma but as that type of optic atrophy 
with shallow excavation which is probably 
due to interference in nutrition of the 
optic nerves.” As the field was not taken 
at first on the tangent screen, the arcuate 
scotoma was not found. The treatment 
has been pilocarpine, no smoking, and a 
general tonic. Dr. Knapp has recently 
seen this patient. No X-ray studies have 
been made of the intracranial vessels. 

Case 2. P. R., a man, aged 60 years, was 
first seen in 1943. Glaucoma had been 
diagnosed two years before. Vision in 
each eye was 6/6 and J1, with glasses. 


Tension was 18 mm. Hg (Schigtz). Blood 
pressure was 175/125 mm. Hg. The pa- 
tient was diabetic and was on diet. The 
discs in both eyes were definitely cupped, 
He had seen several doctors, some of 
whom advised operation and some of 
whom did not. An iridencleisis was done 
on both eyes in April, 1943. In October, 
1946, vision was 6/7.5 and 6/6 and 
J1 with each eye. Tension was 13 mm, 
and 20 mm. 

Case 3. D. H., a man aged 59 years, was 
seen in 1941, complaining of blurred vi- 
sion especially for near for two years. He 
had a diagnosis of glaucoma and was us- 
ing drops. The eyes were normal exter- 
nally. The pupils measured 3 mm. and 
were active, especially the right. Vision 
was: O.D., 6/6 with a +2.00D. sph., 
and Jl with a +4.50D. sph.; O.S., 6/24, 
with glasses, and J20. The right fundus 
was normal. The left nerve was cupped 
in the outer half, but a crescent of good 
nerve persisted nasally. The vessels dipped 
above and below. Tension was 26 mm. 
Hg (Schigtz) in both eyes. Blood pres- 
sure was 118/80 mm. Hg. Fields were: 
O.D., normal; O.S., an arcuate scotoma 
above the fixation point. There was ap- 
parently some calcium deposit in the cen- 
tral vessels. After five years, the right eye 
was still normal with vision of 6/7.5 and 
J1 with glasses. Vision in the left eye was 
6/30, but better for near. Tension was 
still normal. The patient was still using 
pilocarpine three times daily. 

Daniel F. Fisher, 
Recorder for the 
Eye Section 


SOCIEDAD OFTALMOLOGICA 
DE MADRID 


December 20, 1946 
Dr. CortEezo, presiding 


The inaugural session of the term 
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1946-47, celebrated on December 20, 
1946, was presided over by the Inspector 
of Health, Dr. Cortezo, representing the 
Director General of Health. On the plat- 
form were the president of the society, 
Dr. Martin Amat; the secretary, Dr. 
Mier; the vice president, Professor Car- 
reras; and Dr. Mario Esteban who had 
charge of the inaugural lectures. 

After a few brief words by Dr. Marin 
Amat, Dr. Mier, outlined the work which 
was accomplished during the previous 
term. He commented on the curreat pro- 
gress and paid tribute to the memory of 
the departed Dr. Garcia Miranda, 


HISTORY OF OPHTHALMOLOGY 


Dr. MArio ESTEBAN gave the inaugu- 
ral lecture. His paper was on “Past, Pres- 
ent, and Future of Ophthalmology.” Dr. 
Esteban commented on the superstitious 
practices with which diseases of the eye 
were ostensibly cured in primitive times 
by primitive peoples, practices very simi- 
lar to those which can still be observed 
among some tribes far removed from civ- 
ilization. 

The Hellenic genius showed itself in 
the art of curing the eyes, as in all ac- 
tivities. In Rome, medicine was in a low 
state until it received the influx of Greek 
culture. Tablets and seals and_ instru- 
ments of the oculists from the Roman 
Empire are still to be found in Spain. 

When the Empire of the Caesars began 
to fall apart because of the vice and 
corruption of the times, there arose in 
sharp contrast, the sublime figure of Jesus 
of Nazareth. He preached virtue and 
taught us by His example that to cure the 
sick and to restore vision to the blind is 
a divine gift. In order to deserve it and 
to enjoy it we must always try to attain 
intellectual and moral perfection. At the 
fall of Imperial Rome the Arabs salvaged 
a culture which was about to perish. The 
Arabian doctors showed a strong pre- 


dilection for ophthalmology, the study 
and practice of which were rigorously 
regulated. 

During the middle ages, ophthalmol- 
ogy found shelter in the monasteries. It 
is well worth mentioning that during this 
period lived our compatriot, Pietro His- 
pano, Pope Juan XXI, who was an ocu- 
list and author of a work on ophthalmol- 
ogy. 

At the coming of the 
science, literature, and art were reieased 


renaissance, 


from the classical molds of Greece and 
ancient Rome. Leonardo da Vinci, anat- 
omist, artist, and creator of scientific 
theories, stands as a symbolic figure. Dur- 
ing the 17th, 18th, and 19th centuries, 
there were continuous studies and dis- 
coveries among which the discovery of 
the ophthalmoscope marks a new era in 
the progress of ophthalmology. 

At present, after 5,000 years of ac- 
cumulated knowledge, ophthalmology is 
an extensive and profound science, but 
still in the stage of development. We can- 
not foresee the future of ophthalmology 
except as we can visualize it in our imagi- 
nation, First there will be a period dur- 
ing which surgery will dominate, with 
bold operations in order to repair blind 
eyes as if they were a mechanical ap- 
paratus in which a piece has to be re- 
placed. 

At the same time there will be great 
advances in knowledge about diseases like 
cataract and glaucoma. These diseases 
will no longer need surgical treatment 
because it will be possible to prevent them 
and cure them by medical means. The 
oculists of the future centuries will read 
with curiosity and not without admira- 
tion the technical practices of their col- 
leagues of the 20th century. In the future 
there will be experiments as a result of 
which the blind will be able to receive 
impressions of light and color. It will be 
possible to convert light stimuli from the 
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outside into photoelectrical energy which 
will be transmitted to the brain by other 
channels than the retina. This perhaps 
will be less spectacular than applying 
atomic energy to kill and destroy, but it 
will nevertheless be much more beautiful. 


RECEIVES HEALTH DEPARTMENT AWARD 


Dr. Don FERMIN GALINDEZ IGLESIAS 
was awarded the prize of the General 
Department of Health. The prize of the 
Ophthalmological Society was declared 
racant, and the president, Dr. Marin 
Amat, stated that it will be added to that 
of the term which was beginning. Finally, 
Dr. Cortezo, in the name and as a rep- 
resentative of the General Department of 
Health offered his congratulations to the 
Ophthalmological Society of Madrid for 
its contributions to the public welfare. 

Joseph I. Pascal, 
Translator. 


BROOKLYN 
OPHTHALMOLOGICAL 
SOCIETY 


December 19, 1946 


CAMPIMETRY WITH ULTRAVIOLET LIGHT 


Dr. GEORGES KLEEFELD demonstrated 
the technique of campimetry with ultra- 
violet light. The theory of using luminous 
paint for fixation was discussed. It ap- 
pears that the normals of measurement 
in campimetry with this technique are 
identical with those of the usual manner 
of examination. No harmful effects are 
attributed to the procedure according to 
Dr. Kleefeld. The suggested advantage is 
ease of visual response by the patient. 


IF'UNDUS CHANGES IN VASCULAR DISEASES 


Dr. HERMAN ELwyn presented in de- 
tail the histopathologic background of: 
(1) The physiologic aging process. (2) 


Arteriosclerosis. (3) Essential hyperten- 
sion, benign and malignant. (4) Renal hy- 
pertension, with particular emphasis on 
ophthalmoscopic appearances. 


ANIRIDIA CONGENITA 


Dr. Morris Pincus presented five pa- 
tients with bilateral aniridia, including 
the genealogy and treatment possibilities, 
The clinical and pathologic features are 
furrowed brow, narrow palpebral fissures, 
unusually large pupils, photophobia, poor 
vision, and frequently nystagmus. The ap- 
parent absence of the iris on clinical ex- 
amination is due to the fact that a short 
stump is hidden behind the corneoscleral 
margin. Other ocular defects such as pto- 
sis, muscular imbalance, corneal disturb- 
ances, lenticular anomalies, and pathologic 
condition of the retina are quite common, 
Glaucoma, as a secondary complication, 
is not uncommon. Several useful proce- 
dures of treatment are available. Tattooing 
of the outer portions of the cornea, ex- 
traction of a cataractous lens, and the 
wearing of an opaque contact lens, with 
a 3- to 4-mm., clear, central pupil, are the 
methods of choice. Glaucoma, as a second- 
ary complication, can be controlled by 
eserine or a corneoscleral trephination. 

George A, Graham, 
Associate Secretary-Treasurer. 


CHICAGO 
OPHTHALMOLOGICAL 
SOCIETY 
November 18, 1946 


A. MANN, president 


CLINICAL PROGRAM 


The clinical program was presented by 
the Department of Ophthalmology, Uni- 
versity of Illinois. 
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HEMANGIOMATA OF PALPEBRAL CON- 

JUNCTIVA 

Dr. M. R. FoLk presented V. H., a 
girl, aged 9% months, whose parents 
noticed an enlarged upper left lid at birth. 
The family and past histories were nega- 
tive except that the child was jaundiced 
for one month after birth. 

Examination showed a smooth swell- 
ing of the left upper lid, causing com- 
plete ptosis. The swelling was more 
marked at the lateral aspect. The left eye- 
ball seemed to be slightly proptosed and 
had a convergence of 20 degrees. There 
was no evidence of an inflammatory proc- 
ess. Palpebral and fornix conjunctiva 
was three times the normal size and when 
inverted covered the entire eye. The 
pupils reacted to light and accommodation 
and dilated evenly to 7 mm. Both discs 
showed normal color and arrangement of 
X-ray orbit 
showed no demonstrable pathologic con- 


vessels. pictures of the 
dition. Physical and laboratory findings 
were normal. 

The patient received eight 150r X-ray 
treatments applied to the lateral orbital 
area through a field cone, following which 
there was some regression of the condi- 
tion. No further treatment was given for 
one month. No further regression oc- 
curred, and the patient was again ad- 
mitted to the hospital. Sodium morrhuate 
was then injected into the area of lesion 
of the left tumor and, as a result, a 2-mm. 
slitlike opening, not present before, was 
seen nasally. 


Von Hipre_-LANDAU’s DISEASE 

Dr. M. R. Fotx said that M. D., a 25- 
year-old white woman, complained of 
pain in the left eye and headache in the 
temporal region, worse after prolonged 
use of the eyes. There had been progres- 
sive loss of vision in the left eye in the 
past three months. At the age of 14 years, 
the patient had had poliomyelitis, from 


which she recovered after six months. At 
the age of 19 years, she developed left 
hemiparesis, was hospitalized for one 
week, but could not walk for two months 
thereafter. Three years ago she had had 
an attack of headache, vomiting, blurred 
vision, and grand-mal convulsions, and 
has had two more convulsive seizures 
since then. 

A neurologic diagnosis included or- 
ganic brain disease, residue of left spastic 
hemiparesis complicated by epileptiform 
seizures. Arteriograms of the left carotid 
showed an anterior cerebellar artery fill- 
ing from the left side. It appeared likely 
that the symptoms resulted from a cranial 
aneurysm similar to those found in the 
retina. 

Vision was R.E., 1.2; L.E., 10/200. 
The left eye had a tendency. to deviate 
outward but was able to maintain paral- 
lelism. The ocular movements were nor- 
mal. The iris was normal. The pupils, 4 
mm, in diameter, reacted to light and ac- 
commodation. The right fundus was nor- 
mal. The left fundus showed the disc to 
be pale temporally, the margins clearly 
outlined, with normal arrangement of 
blood vessels. In the macular region a 
star-shaped exudate was seen. Many dis- 
crete and confluent patches near the pe- 
riphery extended from the 2- to the 6- 
o’clock position. Beyond the macula the in- 
ferior branch of the superior temporal ar- 
tery was covered by a reddish yellow 
lesion, 2 to 3 disc diameters in size, sur- 
rounded by a circle of flame-shaped 
hemorrhage. Many small saclike aneurys- 
mal dilations were noted in the same area. 
The fields showed a central scotoma. Ten- 
sion was normal. 


MACULAR AND CHOROIDAL DEGENERATION 


Dr. STEPHEN W, 
sented E. C., a white man aged 53 years, 


SUKUMLYN pre- 


who complained of photophobia, lacrima- 


.tion, and loss of vision in both eyes for 
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12 years. He had been employed as a 
moulder, handling liquid metal, for five 
years. 

There was a divergence of the left eye 
of about 20 degrees; otherwise the ex- 
ternal findings were normal. The pupils 
reacted to light and accommodation. The 
visual acuity in both eyes was reduced to 
counting fingers at two feet. After homat- 
rcpine retinoscopy, vision could be cor- 
rected to 10/200 in both eyes. With the 
ophthalmoscope, the disc of the right 
fundus was seen to be orange-yellow in 
color and the small, cupping disc margins 
to be hazy. The vessels were attenuated 
throughout their course in the ratio of 2 
to 1. The central areas of both fundi were 
involved by large plaquelike lesions, 
somewhat depressed, having an irregular 
margin angulated at several points, with 
moderate disturbance of pigment along 
the edges. The bases of the lesions were 
pinkish red in color and appeared to be 
crossed and recrossed by a fine capillary 
network. The periphery of each fundus, 
at frequent intervals, was stippled with 
fine pinhead spots where the pigment mi- 
grated into the inner layer of the retina. 
In the right eye, above and temporally, 
was a pigmented threadlike structure oc- 
cupying the upper outer quadrant. Other- 
wise the findings of the left eye were 
almost the same as those of the right. 

Fields showed a large central scotoma, 
breaking through on the nasal side. Fields 
were taken with the 10-mm. target for 
white only; other colors were not recog- 
nized. 

All physical and laboratory tests were 
within normal limits. From the history of 
long exposure to light of high intensity, 
it is possible that this might be a factor 
in the cause of the present findings. 


GYRATE ATROPHY OF CHOROID AND 
RETINA 


Dr. STEPHEN W. SUKUMLYN said that 


A. S., a white woman aged 66 years, com- 
plained of substernal pain, dizziness, and 
loss of vision in both eyes, with night 
blindness. The eye symptoms were of two 
years duration. There was no history of 
eye disease in the family. 

External examination showed a large 
nevoid, brawny growth on the left eye- 
brow. Vision was: R.E., 0.6; L.E., 0.4; 
and could not be improved. Examination 
of the fundi through dilated pupils 
showed the lenses to be clear and the discs 
to be lemon-yellow in color. The margins 
on the nasal sides were frayed, the sur- 
faces not elevated. Cuppings of the discs 
were small, deep, and centrally placed. 
Retinal vessels were much attenuated in 
the ratio of 2 to 1. In the periphery were 
fine threads. In the region of the disc 
and macula, an area of normal fundus 
was surrounded by a ring of atrophy, 
which in the periphery of the fundus was 
of scleral whiteness, with almost com- 
plete absence of choroidal and retinal ves- 
sels. As the ring of atrophy encroached on 
the central region of the fundus, the faint 
outlines resembled a crumbled frame- 
work of tongues, circles, and ovals, the 
contours being very distinct on the border 
of normal fundus. The condition was 
more advanced in the left eye. 

Fields taken with the 3-mm. white tar- 
get were contracted to between 15 and 
10 degrees, in both eyes. The blood pres- 
sure was reported to be 240/140 mm. Hg. 
The dermatology department reported 
pityriasis rosea. Complete laboratory and 
physical examinations gave negative re- 
sults otherwise. 

The patient’s eyes were dilated on sev- 
eral occasions, and in spite of the use of 
myotics after dilation, an acute bilateral 
glaucoma supervened for which operation 
was performed. 

Twenty-six cases of gyrate atrophy of 
the choroid and retina have been reported 
in the literature between 1888 and 1932, 
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including one by Fuchs in 1895. He dis- 

cussed this case in detail and gave it the 

term of gyrate atrophy of the choroid. 
SCIENTIFIC PROGRAM 

The Cover Test, presented by Dr, Hil- 
mer Martin (by invitation). 

Anomalous Correspondence, by Dr. 
Beulah Cushman. 

A Therapeutic Routine in Cases of 
Strabismus, presented by Dr. John Hitz 
(by invitation). 

Richard C. Gamble, 
Secretary. 


COLORADO 
OPHTHALMOLOGICAL 
SOCIETY 


November 16, 1946 
Dr. Joun C. Lone, presiding 


RETROLENTAL FIBROPLASIA 


Dr. HuGH KINGErRyY (by invitation), 
as a preliminary to the discussion of re- 
trolental fibroplasia, outlined the embry- 
ology of the vitreous. He explained that 
this body is not histologically a tissue but 
is a secretion of many of the ectodermal 
and mesodermal contiguous structures. 
The primary vitreous is deposited im- 
mediately behind the lens body and there 
remains, becoming surrounded by the sec- 
ondary and tertiary vitreous bodies. The 
generous blood supply of this primary 
vitreous comes from the central artery 
and normally degenerates along with the 
rest of the hyaloid arterial system. 


Dr. RatpH W. DANIELSON presented 
a paper on what the late Dr. T. L. Terry 
called retrolental fibroplasia and on what 


Dr. A. 


sistence of primary vitreous. This ma- 


B. Reese has designated as per- 


terial was generously furnished him per- 
sonally by these authorities. The essential 
pathology of the condition is a persist- 
ence of some part of the tunica vasculosa 
lentis, a hyperplasia of this tissue, and 
a hyperplasia of the fibrillar structure of 
the embryonic primary vitreous. [t must 
be differentiated from retinoblastoma and 
various other forms of pseudoretino- 
blastoma. He reported seven such cases 
seen in Denver and described an at- 
tempted biopsy made on one. The collapse 
of the globe from loss of fluid helped to 
prove the case to be other than one of a 
glioma. No treatment has been very suc- 
cessful; prophylaxis seems to offer the 
only hope. A variety of methods for ex- 
amination for differential diagnosis was 
outlined. 

Discussion. Dr. Harry Gordon (by in- 
vitation) said that there was no question 
of this condition being associated with 
premature births. Since five percent of 
all births are premature and since more 
and more of these babies will be saved, 
more cases of this disease will be seen. 

Dr. Danielson, in closing, suggested 
that all these babies be examined under 
general anesthesia and that a fixation for- 
ceps be used to move the eye. The myd- 
riatic of choice would be %4-percent 
homatropine. 

Morris Kaplan, 
Secretary. 
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PERIMETRY didates showed themselves to be espe- 

According to the findings of the Ameri- cially poorly grounded in the technique of 
can Board of Ophthalmology, one of the taking a peripheral field. In the practical 
subjects in which the candidates for the ¢xamination, many paid no attention to 
certificate are most weak is perimetry. the important points of seating the patient 
This soft spot in the training of an other- properly, or of making him comfortable, 


wise well-rounded ophthalmic candidate 
includes not only the theoretical but, what 
is more surprising, the practical aspects of 
the subject as well. The majority of can- 


or of instructing him as to what was ex- 
pected of him, and so on. Many of the 
candidates had been in practice for a 
number of years. A number confessed to 
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the possession of poor pieces of appara- 
tus; some were content with a hand 
perimeter, and not many had any form of 
central-field apparatus. Illumination, the 
size of the test objects, and distance from 
the screen seemed to be of little impor- 
tance to them. 

The taking of visual fields began with 
Thomas Young, in 1801, and was later 
elaborated by Purkinje, in 1825. Von 
Graefe, in 1855, and Aubert and Forster, 
in 1857, used perimetric studies of the 
gross defects in the field of vision diag- 
nostically, but it remained for Bjerrum, 
in 1889, to develop a method for the 
accurate taking of the central fields which 
led to the invention of the Bjerrum screen. 
Thanks to the profound studies and 
analyses of Roenne, Sinclair, Traquair, 
Walker, Peter, and many others, we are 
in a position today to profit by the study 
of visual fields of our patients in a meas- 
ure unheard of 40 years ago. 

The interpretation of a visual-field de- 
fect is thus almost an exact science. The 
taking of a visual field remains, and al- 
ways will remain, an art. As Duke-Elder 
has so ably said: “Its essential drawback 
is its subjective nature, for the examiner 
is always dependent upon the mentality 
and cooperation of the examinee, and the 
difficulties with the unintelligent patient 
who does not cooperate are almost in- 
superable. To these physical characteris- 
tics, which cannot be controlled and are 
difficult to estimate, must be added the 
personality of the examiner himself, as 
well as physical considerations, such as 
the size of the pupil, the condition of the 
refractive media, the illumination, and a 
host of other factors. It is essential, 
therefore, that in any method employed, 
simplicity should be the keynote, and the 
complexity of the apparatus or overdue 
attention to minute detail in technique 
should never be allowed to govern the in- 
terpretation of the results.” 


The neurologist or neurosurgeon, de- 
spairing of getting a good and fairly ac- 
curate perimetric study of his patients 
from his ophthalmologic colleague, has, 
beginning with Cushing, tended to rely 
more and more upon himself in this mat- 
ter. However, judging from a perusal of 
perimetric charts made by the average 
neurologic resident, the ophthalmic house 
officer still has a slight edge on his 
neurologic colleague in this affair. This 
gives us small comfort, for the work of 
neither in this line is completely satisfac- 
tory. 

It is entirely up to use to develop our 
interest, technique, and skill in perimetry 
to the point where we excel in this en- 
deavor and are able to convince our neuro- 
logic colleagues that only we are capable 
of making proper perimetric and campi- 
metric studies and that we are on a par 
with them in the matter of interpretation 
of the defects uncovered. 

How has it happened that we have 
slipped and are slipping in a vitally im- 
portant and significant diagnostic test? 
What accounts for the poor showing of 
our candidates? The answers to these 
questions are no doubt complex, but 
probably lie in the fact that we are too 
busy doing other things with our patients 
to bother with a tedious, time-consuming, 
and often irritating test, regardless of its 
importance. Thus it happens that many, 
if not most, of our top-flight ophthal- 
mologists are satisfied with either a rough 
confrontation test or delegate the peri- 
metric studies to an office assistant, who 
frequently is a lay person. This, of itself, 
is not bad provided the technician is 
thoroughly trained in the art of taking 
peripheral and central fields, although no 
one can do it as well as the ophthalmolo- 
gist himself. The evil arises in the fact 
that these busy ophthalmologists of skill 
and renown are often teachers of oph- 
thalmology in our schools and hospitals, 
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or are the preceptors of the young oph- 
thalmologist. Having given up for many 
years the taking of fields of vision them- 
selves, they are not interested and are 
usually very rusty in matters of the tech- 
nique and the art. They, therefore, are 
not fit to instruct the young except in the 
interpretation of the findings. 

The solution of this difficulty lies in the 
awareness on the part of the staff of the 
department of ophthalmology in our 
schools and especially in our hospitals 
of our failure in this field and then the 
correction of this failure by placing 
proper emphasis on instruction courses in 
perimetry. There is generally some mem- 
ber of the staff of every institution who 
is not only interested in perimetry but 
who is often an enthusiast. He should be 
encouraged and supported by designating 
him the instructor and by giving him the 
facilities and the responsibility not only 
for training the student in this difficult 
art but also for pointing out to him its 
great clinical significance. 

It would seem that modern methods of 
visual education are particularly well 
suited to teaching this subject. Training 
films, sponsored by the Academy of Oph- 
thalmology and Otolaryngology, would be 
of the greatest value to the teacher and 
student alike. It is the duty of every de- 
partment of ophthalmology to conduct a 
stimulating and satisfactory course in 
perimetry—a course open not only to the 
residents and postgraduate students but 
also to practicing ophthalmologists who 
feel the need for such a course. 

Judging from the poor quality of perim- 
etry performed by the average practic- 
ing ophthalmologist and particularly by 
those who do ear, nose, and throat work 
in addition, as shown by the records of the 
Board, such a course is urgently needed 


in all parts of our country. 
Derrick Vail. 


FASHION AND SPECTACLES 


It is hardly surprising that spectacle 
lenses and frames are subject to the same 
sort of vagaries as other articles of dress, 
The variations are by no means always 
made for the benefit of the patient, al- 
though often at his expressed desire, 
whether for the purpose of imitating his 
friends and neighbors, or because he is 
told by the counter optician that “this is 
the latest style.” 

It is a far cry from the bifocal com- 
bination which Benjamin Franklin or- 
dered of his Paris optician to the various 
types of invisible bifocals of today. On 
the whole it is probable that the great 
Philadelphian was at least as comfortable 
in his split bifocals as the citizen of to- 
day in his more or less invisible and much 
more expensive one-piece lenses, But no 
one cares to make himself conspicuous 
with the type of lenses worn by DBenja- 
min. 

Nothing perhaps is more conspicuous 
in school children of the modern United 
States than the desire to be conspicuous, 
and quite in harmony with this tendency, 
if with nothing else, is the fad for ec- 
centric shapes in spectacle frames, par- 
ticularly the use by girls of a type of 
plastic frame which somehow suggests a 
pair of cow horns. 

The spirit of Henry Ford appears to 
have taken hold of the industry of manu- 
facturing spectacle frames, at least so far 
as quantity production is concerned. Al- 
though fer some people the use of side 
pads may represent a great improvement 
over the old-fashioned saddle _ bridge, 
there are a good many forms of facial 
architecture for which the saddle bridge is 
vastly preferable. Yet today it is almost 
impossible to obtain the saddle-bridge 
frame. The completeness of the change 
indicates a lamentable lack of considera- 
tion for public interest as against profit- 
making. 
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It is refreshing to see that some of 
these modern trends in the wholesale op- 
tical industry can arouse scruples in the 
minds of optical‘dispensers. Mr. William 
Frank Davis, of the firm of John Wooster 
and Company, San Francisco, under the 
title “Remember the Oxford?” asks in 
Guildcraft (organ of the Guild of Pre- 
scription Opticians of America, Febru- 
ary-March, 1947, page 28) the following 
questions: “What has happened to the 
theory that a pair of glasses should be 
made as inconspicuous as possible on the 
patient’s face?” “What has happened to 
the theory that in fitting a spectacle frame 
balance is achieved in the correct fitting 
of the bridge, and not in attempting to 
hold the lenses in position by temple ten- 
sion ?”’ “What has happened to the theory 
that lens size is controlled not only by the 
difference between the pupillary distance 
and the distance between lenses, but by 
the conscious idea of form and appear- 
ance, so that the patient will not have the 
appearance of an owl?” 

We may further ask how much has 
been gained by the tendency toward use 
of very large lenses, much larger than 
would be indicated by the patient’s pupil- 
lary distance. As a matter of personal 
comfort, it would be much more satisfac- 
tory to use small lenses, because increase 
in the weight of spectacle lenses develops 
almost in geometric proportion to the di- 
ameter of the lens. When, a few years ago, 
some of the more conservative and inde- 
pendent among us ventured to criticize 
this tendency to large lenses, we were 
assured that its aim was to give the pa- 
tient a larger field of vision. It was fruit- 
less to point out that the ordinary habits 
and purposes of vision utilize only 10 or 
15 degrees at the center of the lens. To- 
day we are urged to have our aphakic or 
high hyperopic or myopic patients wear 
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“lenticulars,” in which not more than one 
half of the total area of the lens is ground 
to prescription, the remainder of the piece 
of glass being entirely without value from 
the optical point of view. How much more 
comfortable many of these patients would 
be, without any loss of visual efficiency, 
with the antique type of small lens! Mr. 
Davis is certainly correct in maintaining 
“that we still have a responsibility to the 
eye physician and the patient.” “We can- 
not ride,” he adds, “on style and style 
alone.” 

The tendency to sacrifice efficiency to 
style (largely imposed by manufacturers ) 
renders it more frequently difficult for 
the ophthalmologist (or optometrist) to be 
certain that the pair of spectacles deliv- 
ered to the patient will correspond exactly 
with the prescription formula. The larger 
the lens the less likely is its distance from 
the eye to favor its harmonizing with the 
prescription. The plastic frame lends it- 
self particularly to poor fitting, so that, the 
original selection of the frame having 
been slovenly, the finished product fre- 
quently slides too far down the nose and 
often the frame rests inelegantly, and to 
the patient’s discomfort, on the cheek. The 
bows, at first snug, often become so loose 
that the patient is discouraged from wear- 
ing his correction or wears it with in- 
accurate results. 

Perhaps the optical trade would be well 
advised to hold a national conference for 
the purpose of considering steps neces- 
sary in the public interest rather than 
solely in that of the manufacturer. Per- 
haps, too, some of the money spent in 
pretentious advertising of styles in frames 
and lenses could be advantageously em- 
ployed in giving the public information 
concerning the principles involved in the 
fitting of spectacle lenses. 

W. H. Crisp. 


ABSTRACT DEPARTMENT 


Epitep BY Dr. F. HERBERT HAESSLER 


Abstracts are classified under the divisions listed below, which broadly correspond to those 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper may 
belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all 
of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


. General methods of diagnosis 

. Therapeutics and operations 

. Physiologic optics, refraction, and color 
vision 

. Ocular movements 

. Conjunctiva 


Cornea and sclera 

Uveal tract, sympathetic 
aqueous humor 

. Glaucoma and ocular tension 
. Crystalline lens 


disease, and 


Ce 


1 
GENERAL METHODS OF DIAGNOSIS 


Carlevaro, G. The foveoscope. Ras- 
segna. Ital. d’Ottal., 1943, v. 12, May- 
June, p. 187. 


Carlevaro has constructed an instru- 
ment which he names the foveoscope 
and describes it in detail. It is used to 
determine the degree of central vision, 
both monocular and binocular, when 
one varies the optical adaptation of the 
eye by means of test lenses. Theoretical 
considerations are offered as to the use 
of the instrument to determine the 
light sense, visual acuity and degree of 
binocular vision. Eugene M. Blake. 


Katz, I. H. A focusing flashlight. 
Amer. Jour. Ophth., 1947, v. 30, July, p. 
911. (3 figures.) 


Krimsky, E. A new prism holder. 
Trans. Amer. Acad. Ophth., 1947, 
March-April, p. 297. 

The single prism holder designed for 
standard square prisms consists of an 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


adjustable housing connected with a 
vertical rod which the patient holds 
against the cheek. In the multiple prism 
holder, several square prisms with their 
bases in different positions may be in- 
serted. (1 figure.) Chas. A. Bahn. 


Marquez, FE. Garcia. Refracto-reti- 
nometry with the direct image. Arch. de 
la Soc. Oft. Hisp.-Amer., 1947, v. 7, 
Feb., pp. 126-133. 

The devices for measuring’ fundus 
lesions are reviewed, and his own in- 
strument is described. It consists essen- 
tially of a modified slit-lamp ophthalmo- 
scope, with an incorporated round reti- 
cule, which is projected upon the retina. 
The reticule has concentric circles, 
calibrated so that it can measure lesions 
1/16 mm. in size. The instrument can 
also be used as a refractometer by cal- 
culating the axial refractive error from 
the degree of displacement between the 
focusing lens and the condenser system. 
(4 illustrations, 1 table.) 

Ray K. Daily. 
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Schepens, C. L. A new ophthalmo- 
scope demonstration. Trans. Amer. 
Acad. Ophth., 1947, March-April, pp. 
298-301. 

In this binocular instrument which 
was designed especially for studying 
detached retinas, but which is useful 
for all ophthalmoscopy, the indirect 
method is used. The illuminating unit 
is mounted on a stand and the observ- 
ing unit is fixed by a vertical head band. 
The former consists of a 12-volt globe 
mounted in an adjustable housing to 
which an angled mirror and observation 
window are attached. The latter con- 
sists of a prism binocular magnifier 
with a slide for supplementary lenses 
and an 18-1. lens which is held in the 
left hand of the observer. (4 figures.) 

Chas. A. Bahn. 


Thorpe, H. E. A Method for visual- 
izing the anterior segment of the 
globe by stereoscopic roentgenography. 
Trans. Amer. Acad. Ophth., 1947, 
March-April, pp. 296-297. 

A Comberg glass localizing shell is 
used and the outline of the eyeball is 
marked on the X-ray plate. (1 figure.) 

Chas. A. Bahn. 


2 

THERAPEUTICS AND OPERATIONS 

Bakker, A. The action of sulphanila- 
mide on rabbits’ lenses in vitro. Brit. 
Jour. Ophth., 1947, v. 31, April, pp. 216- 
219. 

Reports of experiments show that 
sulphanilamide, not above the thera- 
peutic level, is quite harmless for ex- 
planted lenses of rabbits. When the 
concentration is elevated, it is noted 
that the lenses from very young rab- 
bits became opaque; however the tox- 
icity of sulphanilamide for lenses from 
adult rabbits is less pronounced. 


O. H. Ellis. 
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Basterro. A new suture material. 
Arch. de la Soc. Oft. Hisp.-Amer., 1947, 
v. 7, Feb., pp. 173-174. 

Cortes advocates the use of nylon su- 
tures in surgery of the lids and lacrimal 
sac. They are not hygroscopic and are 
well tolerated by the tissues, to which 
they do not adhere. They are slightly 
more rigid than silk or cotton, and 
have to be tied with care, lest they 


cut the tissues within the knot. 
Ray K. Daily. 


Berens, C. An illuminated retractor 
speculum. Trans. Amer. Acad., Ophth., 
1947, March-April, p. 302. 

This instrument consists of an elec- 
tric bulb mounted in a handle as in an 
ordinary hand ophthalmoscope. A regu- 
lar or Arruga tip may be attached. It is 
designed especially for retinal and 
muscle surgery. (1 figure.) 

Chas. A. Bahn. 


Berens, C. The Luckiesh-Berens tan- 
gent screen illuminator. Trans. Amer. 
Acad. Ophth., 1947, March-April, pp. 
304-305. 

This device is essentially a large 
frame mounted on a stand. It supports 
the chin rest and illuminating unit for 
the tangent screen. The fluorescent il- 
lumination with a color-temperature of 
4,500 degrees may be varied from 1 to 
100 footcandles. (1 figure.) 

Chas. A. Bahn. 


Berens, C. Two accommodating rules 
of opaque plastic. Trans. Amer. Acad. 
Ophth., 1947, March-April, p. 303. 

The longer rule is 50 cm. long, con- 
tains a slide marker, and is calibrated 
in inches, centimeters, and diopters. 
The shorter rule has a string on one 
end for measuring the near point of 
convergence. (1 figure.) 


Chas. A. Bahn. 
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Bitran Berechit, David. Local peni- 
cillin in ophthalmology. Arch. Chilenos 
de Oft., 1946, v. 2, May-June, pp. 157- 
177. 

The drug was used locally in a total 
of 153 cases. The author concludes that 
the drug should be used locally in oph- 
thalmology and not systemically. It 
may be used in collyria, ointments, and 
subconjunctival, retrobulbar, intra- 
corneal, palpebral, sacular, 
chamber, and intravitreal injections. It 


anterior 


should be used in combination with no- 
vocaine in high concentrations, and 
may be employed as a preventive of in- 
fection in cases of wounds and opera- 
tions, when the infecting organism is 
sensitive to penicillin. (References. ) 
W. H. Crisp. 


Cutler, N. L. A new type of basket 
implant for use after enucleation. Surg., 
Gynec. and Obst., 1947, v. 84, April 15, 
pp. 792-798. 

A basket (11 by 15 mm.) made of lu- 
cite (methyl methacrylate) with fenes- 
trated sides to permit the invasion of 
tissue and a lucite button (5 by 8 mm.) 
with four holes to tie the three double- 
arm sutures are described. After sur- 
gery a plastic retainer is used to reduce 
edema and conjunctival prolapse and to 
help keep the basket centered. Two bas- 
kets placed in the sclera after eviscera- 
tion caused extreme edema with no ad- 
vantage in motion. A patient studied 
eight and a half months after operation 
showed that all the muscles became at- 
tached near the rim of the basket. Su- 
tures are placed so that Tenon’s cap- 
sule and the conjunctiva are well 


closed. The final prosthesis is fitted 
after two or three weeks. In 100 pa- 
tients there was much more extensive 
motility than after other procedures. 
(13 illustrations. ) 


H. C. Weinberg. 


Duguid, J. P., Ginsberg, M., Fraser, 
I. C., Macaskill, J., Michaelson, I. EG) 
and Robson, J. M. Experimental ob- 
servations on the intra-vitreous use of 
penicillin and other drugs. Brit. Jour. 
Ophth., 1947, v. 31, April, pp. 193-210, 

The authors present experimental re- 
sults on the intravitreal injection of 
pencillin and other drugs. Commercial 
pencillin, sodium sulphacetamide, mar- 
fanil and V. 335 (p-methyl sulphonyl 
benzylamine) introduced into the vitre- 
ous were highly damaging to the retina, 
to a degree which excluded their use 
clinically. Sodium sulphacetamide and 
pure pencillin either together or sepa- 
rately in the vitreous were found to 
diffuse rapidly into all parts of the eye, 
and the vitreous acted as a depot re- 
plenishing the drug lost from the other 
tissues. It was found that pure sodium 
pencillin was highly effective in the 
control of infections of the vitreous 
body, and that chemotherapeutic levels 
could be maintained by intravitreal in- 
jections of 2,000 units every two days. 
Pure sodium pencillin caused minimal 
retinal destruction, and its use seems 
indicated and justifiable in certain cases 
of infection. O. H. Ellis. 


Dyar, E. W. A corneoscleral suture. 
Amer. Jour. Ophth., 1947, v. 30, July, 
pp. 909-910. 


Gandolfi, C. Vitamins C and K in 
ocular hemorrhage. Rassegna Ital. 
d’Ottal., July 1943-Dec. 1945, v. 12-14, 
pp. 504-515. 

Gandolfi has found vitamins C and K 
helpful in many forms of ocular bleed- 
ing. He believes that vitamin C is in- 
dicated when there is vascular fragility 
which is due to a relaxation of the endo- 
thelium. In vitro it aids in coagulation, 
probably by activating thrombin and 
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inhibiting antithrombin. Vitamin K 
augments the action of prothrombin 
and thus increases the coagulability of 
the blood. The need of determining by 
laboratory tests which 
lacking in each patient is emphasized. 
Three illustrative cases are reported. 
Eugene M. Blake. 


vitamins are 


Grossmann, E. E. Stability of peni- 
cillin in ophthalmic solutions. Arch. of 
Ophth., 1947, v. 37, Feb., pp. 167-174. 

The stability of penicillin was studied 
when dissolved in isotonic salt solution, 
distilled water, white ointment, Aqua- 
phor, cod liver oil, olive oil, blood plas- 
ma, and blood serum. It was found that 
the ointments remained potent as long 
as the solutions but that the loss was 
rapid and wasteful. Cod liver oil and 
especially olive oil suspensions proved 
more effective than either the oint- 
ments or the saline solutions. Solutions 
of penicillin in blood plasma gave the 
best results. The solution in serum, 
while not so effective as the plasma so- 
lution, nevertheless, proved better than 
any of the ointments, oils or solutions. 
In general, clinical results have been 
good with all the penicillin mixtures 
when used in the treatment of properly 
selected patients and when applied fre- 
quently. John C, Long. 


Haas, L. R. Intraocular penicillin in 
severe intragcular infections. Jour. 
Amer. Med. Assoc., 1947, v. 134, June 
7, p. 527. 

The author reports a case of corneal 
perforation with hypopyon and plastic 
exudate, that responded to the injec- 
tion of penicillin (500 units per cc.) 
into the anterior chamber as well as 
intramuscularly, and atropine locally. 
Vision of the affected eye was restored 
to 20/25. Irwin E. Gaynon. 


Hruby, K. Ophthalmologic experi- 
ences with penicillin. Wien. Klin. 
Wehnschr., 1947, v. 59, April 18, pp. 
240-244. 

The author reports his first experi- 
ences with penicillin which has been 
used in the Second Eye Clinic of Vi- 
enna since 1946, By instillation of peni- 
cillin drops of 250 units per cc. every 
10 minutes for three hours, 32 out of 37 
patients with ophthalmia neonatorum 
were cured. The continuance of this 
treatment for a total of 12 hours is 
recommended. In inflammations of 
longer standing a concentration of 500 
units per cc. is advisable and when the 
cornea is involved subconjunctival in- 
jections of penicillin and, in addition, 
some of the older methods of treatment 
are indicated. Penicillin was also valu- 
able in postoperative pyogenic infec- 
tions, especially in infections after 
cataract extractions. No eye was lost 
after the treatment with penicillin 
was introduced, which is in sharp con- 
trast to the experiences before its in- 
troduction. Hruby recommends early 
subconjunctival injections of penicillin 
(20,000 units per cc.) combined with 
puncture of the anterior chamber, in- 
tramuscular milk injections, short wave 
treatment, and sulfanilamide medica- 
tion. Penicillin was also used as a pro- 
phylaxis before surgery by instilling a 
500-unit 
When complications arose during the 


solution for several days. 
actual operation, a subconjunctival in- 
jection of 20,000 unit penicillin solu- 
tion was done at the end of the surgi- 
cal procedure. This improved the sur- 
gical results considerably. Penicillin 
was also beneficial in perforating in- 
juries, blepharitis, corneal ulcers and in 
a case of a metastatic ophthalmia. ( Lit- 
erature. ) 

Max Hirschfelder. 
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Knapp, F. N. Treatment of ocular 
tuberculosis. Wisconsin M. J., 1947, v. 
46, June, pp. 599-603. 

The primary treatment of ocular tu- 
berculosis consists of sanatorium regi- 
men or else rest in bed, and high- 
vitamine and high-caloric diet. In using 
radium, beta rays may be used for the 
anterior segment and gamma rays for 
the more deep seated lesions, weekly for 
three or four weeks in quantities that 
vary from 10 to 40 percent of an ery- 
thema dose. Gold sodium thiosulfate is 
administered twice weekly. One starts 
with 10 mg. and increases to 50 mg. 
in 5-mg. steps for 50 to 60 injections. 
Typhoid H antigen and typhoid vac- 
cine may also be used. The Mantoux 
test and the use of old tuberculin for 
therapy is discussed. The importance 
of very small doses is emphasized. 

Irwin E. Gaynon. 


Krimsky, E. Compensating conver- 
gence and accommodation device. 
Trans. Amer. Acad. Ophth., 1947, 
March-April, pp. 307-308. 

This instrument consists essentially 
of a movable test card for each eye and 
a movable electric target. These are at- 
tached to a horizontal beam which 
somewhat resembles a stereoscope and 
are mounted on a vertical base. (3 fig- 
ures. ) Chas. A. Bahn. 


Krimsky, E. Multiple target holder 
for visual field study. Trans. Amer. 
Acad. Ophth., 1947, March-April, p. 305. 

Eight possible target combinations 
are mounted on a black, long wooden 


‘ holder. (1 figure.) Chas. A. Bahn. 


Modell, Walter. Pharmacologic ac- 
tion of some ophthalmic drugs. Arch. of 
Ophth., 1947, v. 37, Feb., pp. 160-166. 

The influence of surface tension, os- 
motic tension and pH on the absorp- 
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tion of drugs from solution by the 
conjunctiva is discussed. Recent eyj- 
dence indicates that sulfonamide drugs 
are very effective when given sys- 
temically but that their local use is 
unsatisfactory. Penicillin is effective 
when used either locally, intramuscu- 
larly or orally. The oral administration 
is only about one-fifth as efficient as the 
intramuscular. There is a discussion of 
the choline drugs, mecholyl chloride, 
carbaminoylcholine chloride, and dibu- 


toline. John C. Long. 
Ortin, Leoz. Ocular postoperative 


endogenous infection. Arch. de la Soe. 
Oft. Hisp.-Amer., 1947, v. 7, Jan., pp. 
33-47, 

The author recommends the utmost 
care with patients who are to undergo 
ocular surgery, especially cataract ex- 
traction. If infection is suspected, the 
patients must be treated before, during, 
and after the operation. He emphasized 
the use of penicillin in large doses. 


J. Wesley McKinney. 


Pinticart de W., Elcira. Tuberculin 
therapy in Chile. Bol. del Hosp. Oft. de 
Ntra. Sra. de la Luz, 1946, July-Oct., 
pp. 207-215. Reproduced from Rev. 
Brasileira de Oft., 1946, June, p. 303 
(see Amer. Jour. Ophth., 1946, v. 29, p. 
1330). 


Rodriguez Barrios R., Fuster, B., and 
Gherardi, J. Sulfamides and penicillin 
iontophoresis in ophthalmology. Clin- 
study. Arch. 
Urug. de med., cir., y. especialid., 1946, 
v. 29, Oct., pp. 345-300. 


The concentration of sulfamides and 


ical and experimental 


penicillin in the anterior chamber are 
much greater when administered by 
iontophoresis than by other methods. A 
mixture of penicillin and sulfamides is 
advocated when the etiologic factor is 


E 
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unknown. This method fails in drug- 

resisting diseases and pathology caused 

by toxic or allergic ocular lesions. 
Irwin E. Gaynor. 


Thorpe, H. E. New forceps for the 
removal of nonmagnetic foreign bodies 
from the vitreous. Trans. Amer. Acad. 
Ophth., 1947, March-April, p. 295. 

One model which is designed for 
scleral incisions of four or more milli- 
meters consists of a right angled cup- 
like jaw regulated by thumb pressure 
through a 10-cm. tube. The other model 
is for use with smaller incisions such as 
a two-millimeter trephine opening. 
Lateral grasping cups and a notched 
thumb release are employed. (4 fig- 
ures. ) Chas. A. Bahn. 

Wiener, Meyer. Applied anatomy in 
eye surgery. Surg., Gynec. and Obst., 
1947, v. 84, April 15, pp. 777-786. 

Important surgical anatomical facts 
are stressed. The thin lid skin and atro- 
phy of its elastic fibers in old age, the 
looseness of the conjunctiva and the 
greater space on the temporal side of 
the globe than the nasal are discussed. 
The best methods for producing local 
anesthesia are reviewed. The bluish 
appearance is a guide in splitting the 
cornea. The thinnest portion of the 
cornea is at its center while the sclera 
is thinnest just posterior to the muscle 
insertions. The emissary vessels and 
nerves are often injured during sur- 
gery. In clean enucleations the muscle 
tendons need not be sewn since they 
fall together naturally. In orbital cellu- 
litis an enucleation may lead to menin- 
gitis, since Tenon’s capsule is con- 
tinuous with the dura. The muscles 
vary in size, width and site of insertion. 
The anterior hyaloid stretches and 
comes forward to simulate vitreous. 
When cutting the iris it is well to re- 


member that the vessels run parallel 
with the radiations. In a discussion of 
surgery in congenital glaucoma re- 
moval of the fetal meshwork from the 


angle is recommended. 
H. C, Weinberg. 


3 


PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Braun-Vallon, S., and Hartman, E. 
Aniseiconia. Ann. d’Ocul., 1947, v. 180, 
Feb., pp- 65-75. 

Inequalities in the size and shape of 
the two retinal images may be associ- 
ated with the usual ametropic and het- 
erophoric symptoms especially in psy- 
choneurotic patients. The symptms re- 
sult from the fatigue involved in the 
more or less continuous effort to main- 
tain binocular single vision. Usually the 
dominant eye, being less ametropic, 
has the smaller retinal image. Artificial 
aniseiconia may be produced by optical- 
ly incorrect lenses especially if strong 
and decentered. Although few persons 
have retinal images which are exactly 
similar in size and shape, those in 
whom differences are less than one per- 
cent are usually free from symptoms 
and those who have differences of more 
than 1.75 percent usually have symp- 
toms. 

The ophthalmo-eikonometer and the 
space eikonometer are described. A 
French instrument somewhat similar to 
the latter, the logoscope, has been con- 
structed by Grammont. The optical 
treatment of aniseiconia is designed to 
magnify the size of the smaller retinal 
image by the use of a thickened lens 
with or without changes of the curva- 
tures used in the correction of the ame- 
tropia. Superimposed eisoconic lenses 
are heavy and usually impractical. 

In a study of several groups treated 
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with eisoconic glasses the percentage 
of patients reported cured or greatly 
improved ranged from 20 to 50; of less 
improved from 12 to 60 and of unim- 
proved from 25 to 30. Separating the 
psychoneurotic from the structural fac- 
tors in the study of the eisoconic patient 
is not simplé. (26 references.) 


Chas. A. Bahn. 


Briggs, A. H. Contact lenses in 
excelsis. Brit. Jour. Ophth., 1947, v. 31, 
May, pp. 304-300. 

This article is the account of a young 
pilot of the R.A.F. who had been refused 
pilot training because of compound 
myopic astigmatism of nine and six 
diopters. After he was fitted with con- 
tact lenses he reapplied and was ac- 
cepted. The contact lenses had not been 
discovered. He received pilot training 
in England, Canada, and America, and 
passed numerous comprehensive medi- 
cal examinations with his lenses un- 
detected. During one of numerous mis- 
sions over Germany, he was shot down. 
He escaped to England after many 
weeks wearing his lenses all the while. 
More rigid medical examinations and 
more flying followed. At the end of the 
war he was a test pilot and his contact 
lenses were still a secret. He usually 
wore the lenses routinely 17 to 18 hours 
daily and on two occasions as long as 
30 to 36 hours without removing them. 

The author makes a plea for more 
widespread use of contact lenses and 
also for more rigid ocular inspection 
during examinations which are believed 
to be of great importance. 

Morris Kaplan. 


Campbell, Dorothy. Binocular vision. 
3rit. Jour. Ophth., 1947, v. 31, June, pp. 
321-335. 


The author presents a consideration 
of the physiological factors for the 


maintenance of binocular vision. Im- 
portant are the overlap in visual fields, 
strongly developed sense of fusion and 
dominence of macular over peripheral 
vision. In comparative studies it was 
found that convergence is present only 
in animals that possess maculas, afd 
that body position is judged by the 
enervation given to ocular muscles. The 
localization of an image is not a pure- 
ly sensory process, but a sensory-motor 
response, and fusion also requires a 
sensory-motor balance. certain 
pathological conditions there is a sur- 
prising maintenance of binocular vi- 
sion. It is recommended that training 
be started early. The use of atropine 
in the good eye in infancy to develop 
fixation in the squinting eye is advised. 


O. H. Ellis. 


Crisp, W. H. The study of refraction 
according to the technique employed 
by some North-American ophthalmolo- 
gists. Bol. del Hosp. Oft. de Ntra. Sra. 
de la Luz, 1946, Nov.-Dec., and 1947, 
Jan.-Feb., pp. 217-236. 

The author traces briefly the his- 
tory of the technique of diagnosis of 


astigmatic amount and axis. He insists 
on the importance of preliminary diag- 
nosis of hyperopia by adequate use of 
the fogging method (known in Spanish 
as “miopia artificial”). He also de- 
scribes and illustrates his personal ar- 
rangement for mounting test charts, in- 
cluding a rotating cross, with a system 
of pulleys so that they may be moved 
easily from the examiner’s position by 
the patient. It should be noted that 
figure 13, relating to this arrangement, 
has been rotated ninety degrees from 
its proper position. (14 figures.) 
W. H. Crisp. 


Fabre, P. Subjective method of meas- 
uring ametropia, without test-type or 
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lenses, by means of the variable bayo- 
net. Arch. d’Opht., 1946, v. 6, no. 4, pp. 
436-447. 

The author bases his method of meas- 
uring refraction on the original obser- 
vations of Christophe Scheiner in 1619. 
His description of the method, which is 
technically complex, does not lend itself 
to abstraction. The author claims the 
method to be rapid and precise in pa- 
tients having good visual acuity and 
normal mentality. 

Phillips Thygeson. 


Gaus, J. Eccentric binocular depth 
perception. Ophthalmologica, 1946, v. 
112, Oct.-Nov., pp. 267-287. 

The object of this study was to de- 
termine the acuity of binocular depth 
perception of eccentric retinal areas, a 
subject which, in contradistinction to 
the central acuity of stereoscopic vi- 
sion, had received very little attention. 
The author used the method of Monjé 
(Zeitschr. f. Sinnesphys., v. 69, p. 73 
and 261) which is based upon the char- 
acteristic ability of man to recognize 
and to interpret in terms of depth a 
state of horizontal disparity of the 
retinal images and the characteristic 
inability to interpret in terms of depth 
a state of vertical disparity of the 
retinal images. A normally coordi- 
nated pair of human eyes is capable of 
recognizing very slight depth differ- 
ences between two or three vertical 
rods but fails to recégnize by binocular 
clues even very gross depth differences 
if the rods are placed horizontally (as- 
suming that the observer’s eyes are in 
primary position). Monjé’s method uti- 
lizes this principle. A set of three black 
threads in which the center thread has 
been placed a certain distance forward 
or backward with reference to the other 
two threads, is first shown to the ex- 
aminee in the horizontal position, that 


is with the threads running parallel to 
the interpupillary line. In this position 
the existing disparity remains un- 
noticed if monocular clues (specifically 
head movements) are not permitted to 
come into play. Now the set of threads 
is rotated (toward the vertical posi- 
tion) until the examinee begins to per- 
ceive the greater or lesser depth of the 
center thread. The angle of rotation at 
which this sensation occurs is a meas- 
ure of (inversely proportional to) the 
acuity of binocular depth perception. 
The method has been used extensively 
for determinations of the central (fo- 
veal) acuity of binocular depth percep- 
tion. The author of the paper under re- 
view has modified the method by add- 
ing a fixation target 5 or 7 degrees away 
from the center of the center thread. 
Under these experimental conditions, 
keen observers are able to make con- 
sistent statements as to the position 
(degree of rotation) of the threads at 
which they first became aware of a 
depth difference between the three 
threads. The author found that eccen- 
tric retinal areas are definitely endowed 
with the power to recognize and inter- 
pret horizontal disparity. The upper 
paracentral portions of the retina 
proved to possess greater acuity of 
binocular depth perception than the 
lower retinal portions. The curves con- 
necting retinal points endowed with 
equal acuity of binocular depth percep- 
tion are very similar in shape to the 
isopters and to the curves connecting 
retinal points with equal visual acuity. 
Prolonged observation of the target 
causes a temporary drop in acuity. 
P. C. Kronfeld. 


lribas, Gregorio. Oblique astigma- 
tism of perpendicular axes. Arch. de la 
Soc. Oft. Hisp.-Amer., 1946, v. 6, June, 
pp. 558-501. 
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The author has found that ten per- 
cent of the patients with astigmatism 
have oblique astigmatism of which the 
position of the axis in one eye is per- 
pendicular to that of the other. This 
kind of astigmatism is always less than 
one diopter, is well corrected in nine- 
tenths of the patients, and is sym- 
metrical in respect to the vertical axis. 

J. Wesley McKinney. 


Koch, Walter. An improved dark 
adaptometer. Brit. Jour. Ophth., 1947, 
v. 31, April, pp. 235-237. 

A redesigned and improved dark- 
adaptometer is presented. Filters of dif- 
ferent colors as well as neutral filters 
for altering the intensity of light can be 
brought into position. The instrument 
allows for a wide range of readings on 
patients with gross disturbances of dark 
adaptation. O. H. Ellis. 


Maggiore, L. Skiascopic refractome- 
ter for the objective examination of the 
total refraction of the eye in its various 
meridians. Ann. di Ottal. e Clin. Ocul., 
1946, v. 72, June, pp. 376-381. 

Maggiore presents a picture, a dia- 
gram, a description, and directions for 
use, of an instrument designed to facili- 
tate retinoscopy. It consists essentially 
of an adjustable mounting that em- 
bodies a retinoscope, a light source, and 
a battery of lenses. There are also 
chin- and browrests. The working dis- 
tance is allowed for in the calibration of 
the scale and the refractive error in the 
various meridians may be read direct- 
ly. Harry K. Messenger. 


Matteucci, P. The foveal adaptome- 
ter. Rassegna. Ital. d’Ottal., 1943, v. 12, 
nos. 1-2, Jan.-Feb., p. 81. 

Matteucci describes in detail a meth- 
od of application of the adaptometer 
of Birch-Hirschfeld for the measure- 


ment of the adaptation of the foveal and 
parafoveal regions of the retina. The 
retinal surfaces excited by a single 
luminous source in central fixation 
were 0.26 mm. in diameter at an angle 
of 1 degree, and 0.49 mm. at an angle of 
2 degrees. This corresponds to a zone 
provided only with cones and another 
where these are mixed with rods. The 
author demonstrated that only by strict 
fixation limited to the fovea and with 
good control of fixation is it possible to 
study the adaptation of the rod-free 
area. Eugene M. Blake. 

Miles, P. W. Factors in the diagnosis 
of aniseikonia and paired Maddox-rod 
tests. Amer. Jour. Ophth., 1947, v. 30, 
July, pp. 885-897. (2 figures, 1 table, 13 
references. ) 


Neubert, Frank R. Color vision in 
the consulting room. Brit. Jour. Ophth., 
1947, v. 31, May, pp. 275-288. 

Of 43,395 subjects who were ex- 
amined for color vision 40,380 were 
males and 3,015 were females. Of this 
latter group only two were found to 
have defective color vision. This report 
deals with the males only. The 40,380 
men were asked to read the original 
Ishihara Color Plates. Those who made 
a mistake (there were 2,235) were in- 
vestigated by other means. They were 
next tested on the aviation model color 
lantern. Of 431 found unsafe with the 
plates, only 296 were found unsafe with 
the lantern. This proved that the plates 
were much more sensitive than the lan- 
tern. With the American Optical Com- 
pany pseudo-isochromatic plates an 
even greater discrepancy resulted and 
a British reprint of the Ishihara plates 
proved entirely unsatisfactory. 


A series of experimental lanters was 
evolved in order to determine the in- 
fluence of the size of the aperture, the 
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number of apertures, intensity of light 
and arrangement of colors. A_ triple 
apertured lantern using 10-mm. aper- 
tures with controlled illumination is the 
most sensitive and reliable apparatus 
for demonstrating defects of the color 
sense. Morris Kaplan. 

Pérez Toril, F. Study of the causes 
of myopia. Arch. de la Soc. Oft. Hisp.- 
Amer., 1946, v. 6, June, pp. 562-575. 

A detailed study was made of 1,800 
school children between 6 and 13 years 
of age in order to investigate the cause 
of myopia. The author concludes that 
the one and only cause of myopia is 
heredity. It can manifest itself or re- 
main latent as it is governed by the 
laws of heredity. Prolonged close work 
with bad illumination can only acceler- 
ate the progress of the myopia until it 
reaches the point that it would have 
reached without any of these causes. 

J. Wesley McKinney. 


Pignalosa, G. The accommodative 
power in subjects that have had irido- 
cyclitis. Ann. di Ottal. e Clin. Ocul., 
1946, v.72, June, pp. 321-335. 

From a study of eleven subjects 
(carefully selected so as to exclude all 
fators that might prejudice the re- 
sults) Pignalosa concludes that irido- 
cyclitis leads to a diminution of accom- 
modative power. In seven cases of 
healed unilateral iridocyclitis there was 
a diminution of 0.50 to 2.00 diopters 
with respect to the sound eye, and in 
four cases of healed bilateral iridocycli- 
tis a diminution of 0.25 to 3.00 diopters 
with respect to the mean values given 
in Duane’s graph. It was observed that 
the accommodation fatigues more 
quickly in eyes that have suffered from 
iridocyclitis. Lens, ciliary muscle, and 
zonule are all factors in accommoda- 
tion, but it was not determined which 


of these is mainly responsible for the 
diminution. Harry K. Messenger. 

Sloan, Louise L. Rate of dark adapta- 
tion and regional threshold gradient of 
the dark-adapted eye: physiologic and 
clinical studies. Amer. Jour. Ophth., 
1947, v. 30, June, pp. 705-720. (2 tables, 
20 figures, 22 references.) 
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Agnello, F. Clinical symptomatology 
and diagnostic criterions of paralyses 
of some cranial nerves consecutive to 
fracture of the base. Riv. Oto-Neuro- 
Oft., 1946, v.21, May-Aug., pp. 183-198. 

Four cases of oculomotor paralyses 
due to fracture of the base of the skull 
are reported. The clinical symptoma- 
tology and the diagnostic signs for the 
localization of the seat of fracture are 
described. The paralysis may manifest 
itself soon after the trauma: this hap- 
pens in lesions of the base with interrup- 
tion of the continuity of the nerve at the 
seat of the fracture or compression of 
the nerve by hemorrhage. In other 
cases the paralysis appears some time 
after the trauma, probably as a result of 
neuritis. The origin of this neuritis is 
discussed. (4 figures, bibliography.) 

Melchiore Lombardo. 


Arruga, H. Simple tenotomy. Arch. 
de la Soc. Oft. Hisp.-Amer., 1947, v. 7, 
Jan., pp. 17-22. 

The author gives a simple operative 
technique for correcting squint that 
consists of tenotomy with retention of 
the tendon by means of a thread, which 
is easy to place and to remove. He per- 
forms a recession that never exceeds 
7 mm. on the internal rectus or 12 mm. 
on the external rectus. (10 illustra- 


tions. ) J. Wesley McKinney. 
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Cattaneo, Donato. An unusual case of 
a foreign body in the orbit. Ann. di 
Ottal. e Clin. Ocul., 1946, v. 72, May, 
pp. 257-260. (See Section 13, Eyeball 
and orbit.) 


Cristini, Guiseppe. Isolated trochlear 
nerve paralysis following indirect cra- 
nial trauma. Riv. Oto-Neuro-Oft., 1943, 
v. 20, July-Aug., pp. 240-247. 

A 63-year-old woman, hit by a bicy- 
cle at high speed, suffered a retrograde 
amnesia when she regained conscious- 
ness after 48 hours and showed an 
isolated unilateral paralysis of the right 
fourth nerve. The vulnerability of this 
nerve in cranial trauma is explained by 
its long course through the cranial 
cavity. In this patient there was a frac- 
ture of the skull through the inner por- 
tion of the sphenoidal fissure where the 
fourth nerve is adjacent to the cranial 
wall. (Bibliography.) K. \WW. Ascher. 


Gibson, G. G. Marginal myotomy. 
Arch, of Ophth., 1947, v. 37, Feb., pp. 
175-181. 

The author describes his technique 
for marginal myotomy. This operation 
differs from a partial tenotomy in that 
it is performed posterior to the tendon, 
in the muscle, and consequently pro- 
duces a much greater effect. Two inci- 
sions are placed in the margins of the 
muscle directly opposite each other, 
leaving a central band of intact muscle 
2 to 3 mm. wide. The results of 22 cases 
in which this procedure was used on the 
external rectus are analyzed. The most 
suitable cases are those in which the 
strabismus is of short duration and the 
amount not too great and those in 
which the strabismus is of the early 
alternating and symmetric type. 

John C. Long. 


Healy, Electra. Divergence excess: 


an anomaly of the extrapyramidal 
system. Amer. Jour. Ophth., 1947, -y, 
30, June, pp. 753-754. 


Irvine, G. A Survey of esophoria and 
ciliary spasm. Brit. Jour. Ophth., 1947, 
v. 31, May, pp. 289-304. 

Ciliary spasm and pseudomyopia are 
intimately associated with emotional 
turbulence and the post-war period has 
produced an increasing number of pa- 
tients with this manifestation. The au- 
thor briefly reviews the clinical records 
of several patients with various types of 
esophoria who were benefited consider- 
ably or cured completely by orthoptic 
exercises. The esophoria was associ- 
ated with normal divergence, with 
divergence weakness, and with old ac- 
commodative squint. 

Ciliary spasm was found to be 
monocular or binocular and occurred 
with exophoria or esophoria, without 
muscle imbalance and with pseudo- 
esophoria. Most frequent symptoms of 
spasm were blurred distance vision, 
rapid lowering of visual acuity, pain in 
the eyeballs, frontal headaches, and 
tensing of ocular muscles. These mani- 
festations often are symptoms of true 
myopia but in spasm the measurements 
seem to vary from day to day. Treat- 
ment consisted of attempts to relieve or 
cure the precipitating emotional dis- 
turbance, the application of atropine 
twice daily and frequent orthoptic ex- 
ercises. Results of therapy were gen- 
erally good although relapsés were not 
uncommon. Morris Kaplan. 

Jedlowski, Paolo. Chronic progres- 
sive ophthalmoplegia externa nuclearis. 
Riv. Oto-Neuro-Oft., 1943, v. 20, July- 
Aug., pp. 203-239. 

A formerly healthy woman devel- 
oped unilateral blepharoptosis at the 
age of 19 years, Five years later other 
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external ocular muscles became in- 
volved and when the patient was 25 
years old, she had a complete nonfamil- 
ial, chronic, progressive external nu- 
clear ophthalmoplegia. She never had 
any other neurologic or psychic disease 
and died of pneumonia at the age of 25 
years. Examination of her central nerv- 
ous system (thirty photomicrographs) 
revealed severe cellular changes in the 
nuclei of the third, fourth, and sixth 
nerves; no changes were found in the 
nuclei of Edinger-Westphal and of Per- 
lia. This case and that published by 
Langdon and Cadwalader in 1928 are 
the only ones in the literature wtih both 
clinical and histopathologic study. (1Ix- 
tensive bibliography.) K. W. Ascher. 


Roth, Edith. Which squints respond 
best to orthoptic treatment. Amer. Jour. 
Ophth., 1947, v. 30, June, pp. 748-751. 
(Discussion. ) 

Sandifer, P. H. Chronic progressive 
ophthalmoplegia of myopathic origin. 
J. Neurol., Neurosurg. and Psychiat., 
1946, v. 9, July, pp. 81-83. 

Chronic progressive ophthalmoplegia 
signifies a syndrome characterized by a 
slowly progressive weakness of the ex- 
ternal ocular muscles. The term has 
been applied to cases of slowly increas- 
ing oculomotor palsy presumably due to 
degeneration of the cells of the third, 
fourth, and sixth cranial nerve nuclei. 
While the few published accounts of 
cases show that degeneration of the 
oculomotor nuclei has occurred, it has 
been impossible to determine whether 
the degeneration has been primary or 
secondary to some other disease proc- 
ess. 

The case of a man, 29 years of age, is 
presented. He was admitted to the hos- 
pital because of a pulse rate of 30 per 
minute after a slight air-raid injury. 


He had drooped eyelids and had had 
trouble in moving his eyes for many 
years. Although told that the drooping 
had existed since he was 14 years of 
age, he, himself, had not noticed it 
until he was 20. The eyes were becom- 
ing increasingly more immobile. 

There was gross bilateral ptosis with 
compensatory contraction of the fron- 
talis muscles. The eyeballs were almost 
completely fixed. There was no internal 
ophthalmoplegia. The movements were 
not improved by prostigmine. Myotonia 
was absent, hair distribution and testes 
were normal, and the Wassermann re- 
action was negative. 

Portions of the external recti were re- 
moved for histologic study and surgery 
for ptosis was performed. Studies of 
the tissue showed that the ophthal- 
moplegia was of myopathic origin. This 
method is considered of value as an aid 
in the diagnosis and classification of 
this type of disease. 

Francis M. Crage. 


Swan, K. C. A squint syndrome. 
Arch. of Ophth., 1947, v. 37, Feb., pp. 
149-154. 

The author describes seven cases of a 
squint syndrome in which the squint- 
ing eye is so deviated that its physio- 
logic blind spot plays a special role asa 
central scotoma. The history is that of 
a mild degree of convergent strabismus 
with periodic diplopia. The syndrome 
consists of hypermetropia or anisome- 
tropia, esotropia of 12 to 17 degrees for 
distance fixation, normal retinal corre- 
spondence and a binocular visual field 
in which the physiologic blind spot of 
the squinting eye constantly overlies 
the point of fixation. Fusional ability, 
with a limited amplitude of conver- 
gence and divergence, can be demon- 
strated by haploscopic devices adjusted 
to the deviation of the eyes. 
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The prognosis for restoration of com- 
fortable single binocular vision is ex- 
cellent if this “blindspot syndrome” is 
recognized and treatment is properly 
directed. In addition to glasses and sur- 
gical measures, orthoptic training must 
be utilized to develop an adequate am- 
plitude of fusional movements and to 
establish a proper convergence-accom- 
modation mechanism. 

John C. Long. 


Wheeler, Maynard. The manage- 
ment of strabismus in children. Surg., 
Gynec. and Obst., 1947, v. 84, April 15, 
pp. 787-791. 

The author stresses the importance 
of obtaining an early accurate vision. If 
the squint is firmly monocular, the 
squinting eye is amblyopic. If there is 
alternation even in only one field, one 
can assume approximately equal vision. 
The Hirschberg corneal reflex test, 
White’s cover test, and the prism re- 
flex tests are discussed. Treatment 
should be given as early as _ possible 
with glasses or surgery to avoid sec- 
ondary muscle changes and to ob- 
tain binocular vision. Accommodative 
squints do not often appear before two 
years of age. Orthoptic exercise is de- 
sirable. Only if there is a hyperopia of 
four diopters or more and the squint is 
eliminated with glasses should opera- 
tion be postponed indefinitely. Some 
general principles in muscle surgery are 
offered. H. C. Weinberg. 


5 
CONJUNCTIVA 
Dwyer, J. M. Solar photophthalmia. 
. J. Australia, 1947, April 26, pp. 523- 


among convoy drivers during the sum- 
mer months in the Northern Territory 


of Australia was relieved by painting 
a green strip two inches wide across the 
top of the windshield. This restricted 
vision to land surface only and elimi- 
nated all view of the sky. 

Irwin E, Gaynon. 


Marin Amat, M. Cyst developed 
within a pterygium. Arch. de la Soc. 
Oft. Hisp.-Amer., 1946, v. 6, June, pp. 
550-552. 

A man, 32 years of age, had a pterygi- 
um and a small cyst in it. The pterygi- 
um and cyst were removed. 

J. Wesley McKinney. 


Patz-Arnall. An eruptive fever in- 
volving the skin and mucous mem- 
branes (Stevens-Johnson disease). New 
England J. Med., 1947, v. 236, May 8, pp. 
697-700. 

An eight-year-old boy had an upper 
respiratory infection with fever, tear- 
ing, photophobia and sore throat. The 
next day blisters developed on the up- 
per lip, forearm and abdomen and on 
the third day an acute keratoconjuncti- 
vitis followed. A balanitis developed 
subsequently. pseudodiphtheritic 
membrane covered the cornea and 
sclera. During the second week the 
membrane sloughed away and left ul- 
cers that healed with opacification and 
symblepharon. The final visual acuity 
was 20/60 in each eye. 

Irwin E. Gaynon. 


Romero, Eduardo, Operative proce- 
dure in the treatment of posterior sym- 
blepharon. Arch. de la Soc. Oft. Hisp.- 
Amer., 1946, v. 6, Nov., pp. 1161-1162. 

An easy technique for the treatment 
of posterior symblepharon is given. One 
goes through the adhesion from side to 
side with a needle carrying several 
threads. Later, when the tunnel is well 
epithelialized, the brilge is cut as in an 
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anterior symblepharon. Three cases are 
reported. J. Wesley McKinney. 

Rostkowski, L. The operations of 
Hotz-Anagnastakis, of Denig, and of 
canthoplasty as performed in the anti- 
trachoma teaching organization. Arch. 
d’Opht., 1946, v. 6, no. 4, pp. 456-459. 

The author reports observations on 
the efficacy of various trachoma opera- 
tions. The most commonly employed 
operation was that of Hotz-Anagnas- 
takis for cicatricial entropion which was 
used in 1,138 cases. The technique of 
the operation is described in detail and 
a modification to increase its effective- 
ness is reported. A canthoplasty was al- 
most invariably performed at the same 
time. Of 121 patients which were fol- 
lowed for from one to five years after 
the operation, good functional results 
were obtained in 91, satisfactory results 
in 16, insufficient results in 12, and un- 
favorable results in 2. Good cosmetic 
results were obtained in 63, satisfac- 
tory cosmetic results in 49, and unfa- 
vorable cosmetic results in 9. 

There were 230 operations performed 
for relief of advanced pannus according 
to the method of Denig. The author de- 
scribes Denig’s technique for the opera- 
tion as well as his own modification. 
The mucous membrane grafts invari- 
ably survived. Of &5 patients observed 
for a year or more after operation a 
good cosmetic result was obtained in 78 
and a poor result in 7. In five of the 
latter the graft appeared as a conspicu- 
ous red tumor. The effect on the pan- 
nus was considered favorable in .56 
patients, in 18 the results were ques- 
tionable, and in 11 unsatisfactory. 
Sixty-nine of the patients stated that 
they believed that the operation had 
improved their vision whereas 13 
claimed no improvement. In a second 
series of 28 patients followed for a 


year or more but in which the follow- 
ups were not made by the author per- 
sonally, there were 26 with good cos- 
metic results and two with unsatisfac- 
tory cosmetic results. Twenty of the 
26 claimed improvement in vision. 
The author concludes that the oper- 
ations described have proved satisfac- 
tory. Phillips Thygeson. 


Selfa, Enrique. Irradiation of the 
thymus in the treatment of vernal ca- 
tarrh. Arch. de la Soc. Oft. Hisp.- 
Amer., 1947, v. 7, Feb., pp. 175-177. 

Two patients with vernal catarrh, 
resistant to the usual forms of therapy, 
were promptly relieved of their sub- 
jective symptoms by irradiation of the 
thymus. Ray K. Daily. 

Stern, H. J. Conjunctivitis due to 
exposure to dimethyl-sulfate. Brit. 
Jour. Ophth., 1947, v. 31, June, pp. 373- 
375. 

A detailed case report of a worker 
who developed a severe bilateral con- 
junctivitis in the palpebral fissures 
due to exposure to dimethyl-sulfate is 
presented. The condition permanently 
cleared after change of occupation. It 
was noted that not all workers were 
similarly affected. The literature is dis- 


O. H. Ellis 


cussed. 


6 
CORNEA AND SCLERA 

Benner, R. Is filamentary keratitis 
infectious? Ann. d’Ocul., 1947, v. 180, 
March, pp. 140-141. 

Infection may play a more or less 
important role in the causation of this 
condition. Two cases are described in 
which filamentary keratitis quickly 
subsided after the use of penicillin 
ointment. Chas. A. Bahn. 


Borsello, G. Familial degeneration of 
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the cornea. Rassegna Ital. d’Ottal., 
1943, v. 12, March-April, pp. 143-163. 

Four cases of corneal dystrophy in 
two families are reported. All were of 
the nodular type, bilateral and of vari- 
ous forms—grayish-white spots, rings, 
and dots, all limited to the central and 
paracentral zone. In two of the patients 
the lesions were seated in the periphery 
of Bowman’s membrane, and in the 
other two in the superficial layers of the 
parenchyma. All of the patients had a 
slight increase of blood calcium. 

The author believes the cause to be 
a nutritional disturbance producing 
functional modification of the trophic 
nerves, central or peripheral. These 
changes are hereditary and probably re- 
sult, directly or indirectly, from a gen- 
eral disfunction of the organs of in- 
ternal secretion. (4 figures.) 

Eugene M. Blake. 


Colombo, G. The pathogenesis of 
band-like opacity of the cornea. Ras- 
segna Ital. d’Ottal., 1943, v. 12, nos. 1-2, 
Jan.-Feb., p. 31. 


A 51-year-old man was seen after two 
years of trouble with both eyes. Ex- 
amination disclosed a typical band-like 
opacity of the cornea, associated with 
bilateral cornea guttata. The writer 
agrees with the.explanation of Schick 
that the band-like opacity results from 
an alteration of the cornea-aqueous bar- 
rier arising in the endothelium of 
Descemet’s membrane. The true corneal 
changes develop later from this source. 
The cornea guttata is probably a senile 
or presenile dystrophy and has been 
previously described in association with 
band-like opacity. (2 figures.) 

Eugene M. Blake. 


Di Fernando, R. Osseous fragility 
and blue sclerotics. Rassegna Ital. 


d’Ottal., 1943, v. 12, May-June, p. 196. 


The principal and secondary signs of 
the syndrome are presented. A patient, 
29 years of age, had all the manifesta- 
tions of this syndrome except the audi- 
tory changes. The study of the genea- 
logical tree shows various members 
with the characteristic scleral color, 
some with and some without the osse- 
ous alterations. Only the father of the 
patient had all the signs of the complete 
syndrome. The modification of manifes- 
tation at different ages suggests the 
probable intervention of endocrine fac- 
tors. (6 figures.) E. M. Blake. 


Favaloro, G. Endotheliazation of the 
anterior chamber and secondary kera- 
titis. Rassegna Ital. d’Ottal., 1943, v. 12, 
Jan.-Feb., p. 3. 

Favaloro describes a pathologic con- 
dition which consists of changes in the 
structures of the anterior segment of 
the globe. These he divides into three 
phases, the first of which is a primary 
alteration of Descemet’s membrane and 
endothelium with a subacute inflamma- 
tory reaction in the iris. In the second 
phase there is a secondary participation 
of the corneal parenchyma and the epi- 
thelium. In the third place corneal opac- 
ities, more or less extensive and dense, 
appear principally in the anterior layers 
of the cornea and the epithelium. 

The disease lasts for weeks or months 
and the lesion is mostly located in the 
central and paracentral region and is 


similar to other forms of keratitis pro- 


funda. The author proposes the name 
endothelio-irido-descemetitis and_ be- 
lieves it to be a distinct entity. (5 fig- 
ures. ) Eugene M. Blake. 


MeNicholas, P. J. Phlyctenular ker- 
atoconjunctivitis as observed in Nor- 
mandy. Ann. d’Ocul., 1946, v. 179, 
Dec., pp. 619-623. 


Thirty-two cases of phylctenular ker- 
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atoconjunctivitis were observed in a 
study of 924 tuberculin-sensitive per- 
sons made during the early part of 
1946. Normandy was one of the most 
heavily devastated areas in France 
during the war and hygienic and di- 
etetic conditions were extremely poor. 
In 18 of the patients with ocular dis- 
ease a primary thoracic infection was 
observed radiographically. 


Chas. A. Bahn. 


Soria. Leishmania interstitial kera- 
titis. Arch. de la Soc. Oft. Hisp.-Amer., 
1946, v. 6, June, pp. 544-549. 

A young man had acne on his face 
for three years before developing an 
ocular complaint. Leishmania tropica 
was found in dne of the lesions. In his 
left eye he had pericorneal injection, 
photophobia, epiphora, and interstitial 
keratitis without corneal ulcer. The 
right eye was normal. All laboratory 
tests were negative. The anti-leish- 
mania treatment was effective in heal- 
ing the skin lesions and ocular dis- 
turbances. The keratitis left a faint 
corneal opacity. 


J. Wesley McKinney. 


7 
UVEAL TRACT, SYMPATHETIC DIS- 
EASE, AND AQUEOUS HUMOR 

Corcelle, L. On meningeal reactions 
in sympathetic ophthalmitis. Brit. 
Jour. Ophth., 1947, v. 31, June, pp. 366- 
372. 

The author discusses the literature 
and presents three cases of sympa- 
thetic ophthalmitis with meningeal re- 
action. Examination of cerebrospinal 
fluid showed lymphocytic meningitis 
which varied in intensity with the se- 
verity of the ocular disease. In severe 
ocular inflammations there was a more 
marked meningeal reaction, but the 
prognosis could not be correlated with 


the reaction. This possible path of 
transmission of a filterable virus of 
unknown origin suggests that sympa- 
thetic ophthalmitis may be a lympho- 
cytic uveomeningitis. O.H. Ellis. 

Crespi, G. Persistent hemorrhages 
in the anterior chamber. Arch. de la 
Soc. Oft. Hisp.-Amer., 1947, v. 7, Jan., 
pp. 23-32. 

Four cases of persistent hyphema 
with a lesion of the iris with or without 
surgical procedure are reported. In 
one, the hemorrhage was associated 
with a chronic, probably tuberculous, 
iridocyclitis. An iridectomy had been 
performed a year before. In a second 
patient postoperative hyphema _in- 
creased with cyclodiathermy when this 
procedure produced a low ocular ten- 
sion in an eye with hypertension due 
to an old pupillary seclusion and a de- 
generate iris. In a third eye with 
chronic syphilitic iritis hypertension 
was relieved by means of miotics. 
Slight hyphema appeared at the level 
of the synechia. In a fourth eye there 
was persistent hemorrhage after a sur- 
gical procedure with a lesion of the iris. 
In all cases degenerative lesions of the 
iris were found. (Several illustrations.) 

J. Wesley McKinney. 


Peris, E. Fornes. A histopathologic 
report of a case of choroideremia. Arch. 
de la Soc. Oft. Hisp.-Amer., 1947, v. 7, 
Feb., pp. 134-138. 

The eyes of an infant that had died 
of malnutrition, were enucleated post- 
mortem, for the study of the lagoph- 
thalmic corneal ulcers. Microscopic ex- 
amination of the eyes revealed total ab- 
sence of the choroid. The microscopic 
appearance is described and illustrated 
with six photomicrographs. The eti- 
ology of this rare anomaly is dis- 


Ray K. Daily. 


cussed. 
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NEWS ITEMS 


Edited by DonaLp J. Lyte, M.D. 
904 Carew Tower, Cincinnati 2 


News items should reach the editor by the 12th of the month. 


DEATHS 


Dr. Warren Beagle ~Davis, Philadelphia, 
Pennsylvania, died July 7, 1947, aged 65 years. 

Dr. Charles’ John Edwards, Vicksburg, Mis- 
sissippi, died March 13, 1947, aged 62 years. 

Dr. Delbert Oscar Kearby, Indianapolis, In- 
diana, died April 10, 1947, aged 68 years. 

Dr. Charles Alford Maghy, San Diego, Cali- 
fornia, died April 27, 1947, aged 62 years. 

Dr. William Robert Thompson, Fort Worth, 
‘Texas, died May 1, 1947, aged 8&4 years. 

Dr. Arthur Morris Zinkhan, Washington, 
D.C., died April 30, 1947, aged 56 years. 


ANNOUNCEMENTS 
20TH GRADUATE FORTNIGHT 


The New York Academy of Medicine, 2 East 
103 Street, New York 29, announces the 20th 
Graduate Fortnight from October 6 to 17, 1947. 
This year the Graduate Fortnight will be de- 
voted to the study of Disorders of Metabolism 
and the Endocrine Glands. The program includes 
—morning panel discussions, afternoon clinics, 
evening lectures, scientific exhibits and demon- 
strations. The registration fee is five dollars. A 
program will be mailed to every Fellow of the 
Academy without request and to other physicians 
upon request. Address request to Dr. Mahlon 
Ashford, 2 East 103 Street, New York 29, New 
York. 


Evening Lectures 


Octoser 6—Opening Address—George Baehr, 
President, The New York Academy of Medi- 
cine. The Ludwig Kast Lecture—The Diseases 
of Adaptation, With Main Emphasis Upon 
Hypertension—Hans Selye, Institute of Ex- 
perimental Medicine and Surgery, University 
of Montreal 
The Carpenter Lecture—Adaptation Syndrome 
In Man—John S. L. Browne, McGill Univer- 
sity Clinic of the Royal Victoria Hospital, 
Montreal 

Octrosper 7—Energy Metabolism In Obese Per- 
sons—Louis H. Newburgh, University of 
Michigan Medical School 
Psychological Aspects of Obesity—Hilde 
Bruch, College of Physicians and Surgeons, 
Columbia University 

Octoser 8—Relation Of The Adrenals To Im- 
munity—Abraham White, Yale University 
Clinical and Experimental Studies On Adrenal 
Cortical Hyperfunction— Louis J. Soffer, 
Mount Sinai Hospital 

OctosErR 9—Metabolic Consequences of Im- 


mobilization—John E. Deitrick, Cornell Uni- 
versity Medical College 
Use of Androgens In Women—Ephraim 
Shorr, Cornell University Medical College 

Octosper 10—Studies In Intermediary Metabo- 
lism Conducted with the Aid of Isotopic Trac- 
ers—DeWitt Stetten, Jr., Harvard University 
Medical School 
The Excretion of Urinary Steroids In Health 
and In Disease—Konrad Dobriner, S/oan-Ket- 
tering Institute for Cancer Research 

OcrosBer 13—Disturbances In Electrolyte Me- 
tabolism In Man and Their Management— 
Daniel C. Darrow, Yale University School of 
Medicine 
Role of Amino Acids In Nutrition—William C. 
Rose, University of Illinois 

Octoser 14—Metabolic Functions In Old Age— 
Nathan Shock, U. S. Public Health Service, 
Baltimore City Hospital 
General Aspects of Cushing’s Syndrome— 
E. C. Reifenstein, Jr., Sloan-Kettering Insti- 
tute for Cancer Research of the Memorial 
Hospital Cancer Center 

Octosper 15—Hormonal and Chemical Factors 
Regulating Thyroid Function—Rulon W. 
Rawson, Harvard University Medical School 
Some Clinical Experiments With Antithyroid 
Compounds—Edwin B. Astwood, Joseph H. 
Pratt Diagnostic Hospital, Boston 

Octoser 16—Testicular Dysfunction, Some 
Clinical Aspects—E. Perry McCullagh, Cleve- 
land Clinic, Cleveland 
Use of Androgens In Men—Carl G. Heller, 
University of Oregon Medical School 

Ocroser 17—Why Do Women Abort—Arthur T. 
Hertig, Harvard University Medical School 
Morphological Basis for Menstrual Bleeding— 
Joseph E. Markee, Duke University 


WILL LOAN SHERSHEVSKAYA’S BOOK 


Transplantation of the Cornea Using Freshly 
Conserved and Fixated Material, by O. I. Sher- 
shevskaya, assistant in the Eye Clinic of the In- 
stitute of Post-Graduate Medical Study, Novo- 
sibirsk, U.S.S.R., 1940. 

This book, which was presented in the form 
of a thesis for a degree of Medical Sciences 
by one of Dr. V. P. Filatov’s former pupils, 
has been made available to ophthalmologists in 
English through a generous financial contribu- 
tion from The Eye-Bank for Sight Restoration. 

There are three typewritten copies available 
of some 233 pages. It has been divided into 
several parts: Historical, Surgical Technique, 
Experimental, and Some Observations on the 
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Results of the Operation on Human Subjects. 
Of greatest value and interest to ophthalmolo- 
gists who are familiar with corneal transplanta- 
tion is the chapter on the historical review. 

These books will be loaned upon request, free 
of charge, to ophthalmologists who are inter- 
ested. Address: The Eye-Bank for Sight Res- 
toration, Inc., 210 East 64th Street, New York 
21, New York. 


REFRESHER COURSE REGISTRATION 

The Chicago Ophthalmological Society will 
give a 40-hour refresher course December 8 to 
13, 1947. The faculty will include members of 
the eye departments of The University of Chi- 
cago, The University of Illinois, Loyola Uni- 
versity, and Northwestern University, and staff 
members of a'l of the principal hospitals of 
Chicago. Instruction will consist of didactic and 
practical courses, emphas’s being placed on the 
practical courses given to small groups. Physi- 
cians practicing in the fields of ophthalmology 
and eye, ear, nose, and throat are eligible for 
the course. The fee will be $100.00. For details 
write to the registrar, Miss Maude Fairbairn, 
8 West Oak Street, Chicago, Illinois. 

MISCELLANEOUS 
STANFORD UNIVERSITY APPOINTMENTS 

Dr. Hans Barkan, now clinical professor of 
ophthalmology and chief of the division of oph- 
thalmology at Stanford University School of 
Medicine, became emeritus on September 1, 
1947, 

Dr. Alfred E. Maumenee, Wilmer Ophthal- 
mological Institute, Baltimore, has been ap- 
pointed professor of surgery assigned to oph- 
thalmology to succeed Dr. Barkan, Dr. Mau- 
menee will not assume his duties at Stanford 
University until September 1, 1948. In the 
meantime, Dr. Dohrmann Kaspar Pischel, 
clinical professor of ophthalmology at Stan- 
ford, will act as chief of the division until Dr. 
Maumenee can join the staff. 

TEMPLE UNIVERSITY OPHTHALMOLOGY CHIEF 

Dr. Glen G. Gibson, Philadelphia, has been 
appointed professor and head of the Depart- 
ment of Ophthalmo'ogy at the Temple Univer- 
sity School of Medicine and Hospital, succeed- 
ing Dr. Walter |. Lillie, who died February 21st. 
Dr. Gibson, a graduate of St. Louis Univer- 
sity School of Medicine, St. Louis, in 1930, has 
been an associate professor of Ophthalmology 
at Temple University School of Medicine. He 
interned at Providence Hospital, Detroit, and 


was a fellow in Ophthalmology at the Mayo 
Clinic, Rochester, Minnesota, 1931-1934. 


UNIVERSITY OF ILLINOS APPOINTEE 

Dr. William F. Hughes, Jr., associate profes- 
sor of Ophthalmology, Indiana University School 
of Medicine, Bloomington-Indianapolis, has been 
made head of the Department of Ophthalmology 
at the University of Illinois College of Medicine. 
Dr. Hughes was graduated in medicine from 
Johns Hopkins University School of Medicine, 
Baltimore, in 1938, interned at Johns Hopkins 
Hospital and later served as assistant resident 
and resident ophthalmologist of the outpatient 
department. During the war he conducted re- 
search on treatment of chemical burns of the 
eye at Johns Hopkins University for the Office 
of Scientific Research and Development. 


QOuio STATE APPOINTS CULLER 


Appointment of Dr. Arthur M. Culler, a mem- 
ber of the Department of Ophthalmology staff 
at Ohio State University since January, 1946, as 
chairman of the department has been announced 
by President Howard L. Bevis. 

Dr. Culler succeeds the late Dr. Albert D. 
Frost, who headed the department in the Ohio 
State University College of Medicine from 1929 
until his death November 15, 1945. Dr. Claude 
S. Perry has been acting chairman and will now 
continue as an associate professor. 

Ni.w ORLEANS EYE-BANK ORGANIZED 

The newly organized Eye-Bank in New Or- 
leans, Louisiana, will have the codperation of 
the Louisiana State University Medical School 
and the Tulane University Medical School and 
Hospital. It is located in the Hutchinson Memo- 
rial Building, and Mrs. Orville Ewing is serv- 
ing as executive director. The officers are 
Charles E. Fenner, president; Dr. William B. 
Clark, Ist vice president; George L. Hardin, 
2d vice president; John F. Reilly, treasurer ; and 
John W. Sims, secretary. 

SOCIETIES 
INSTITUTE PENIDO BURNIER OFFICERS 

The Medical Association of the Institute 
Penido Burnier has appointed the following of- 
ficers for 1947-1948: President, Dr. Joao Lech, 
Jr.; Ist secretary, Dr. Guedes de Melo Fo.; 
2nd secretary, Dr. Alberto Galo; librarian- 
treasurer, Dr. Leoncio de Suza Queiroz; editors 
of the Arquivos de Instituto Penido Burner, 
Dr. Penido Burnier, Dr. Gabriel Porto, and 
Dr. F. J. Monteiro Sales. 
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